
July 24, 2009 

Public Summary: Final Record of Decision for Parcels D-1 and UC-1, Hunters 
Point Shipyard, San Francisco, California, July 24, 2009 

The Department of Navy (Navy) has prepared this final record of decision (ROD) to address 
remaining contamination at Parcels D-1 and UC-1 at Hunters Point Shipyard in San Francisco, 
California.  The remedial action selected in this ROD is necessary to protect the public health, 
welfare, and the environment from actual or potential releases of contaminants from the site. 
The selected remedial action for Parcels D-1 and UC-1 addresses metals (arsenic and 
manganese) and polycyclic aromatic hydrocarbons (PAH) in soil, volatile organic compound 
(VOC) vapors and several metals (chromium VI and nickel) from groundwater in the A-aquifer, 
and radionuclides in structures (such as buildings) and in soil.   

The Navy considered the following remedial alternatives for contaminants in soil:  (1) no action; 
(2) institutional controls (IC) and maintained landscaping; (3) ICs, limited excavation and off-site
disposal; (4) ICs and covers; and (5) a combination of ICs, covers, excavation and disposal.
The Navy considered the following remedial alternatives for contaminants in groundwater: (1) no
action; (2) long-term monitoring and ICs; (3) in situ treatment of VOCs using biological
compounds or zero-valent iron, monitoring and ICs; and (4) in situ treatment of VOCs and
metals using biological compounds or zero-valent iron, monitoring and ICs.  The Navy
considered the following remedial alternatives for radiologically impacted soil or structures: (1)
no action; and (2) surveying radiologically impacted areas that may include structures and
former building sites, decontaminating (and demolishing if necessary) buildings, excavating
storm drain and sanitary sewer lines and soils in impacted areas, and screening, separating,
and disposing of radioactive sources and contaminated excavated soil at an off-site low-level
radioactive waste facility.  The Selected Remedy for Parcels D-1 and UC-1 is Alternative S-5
(excavation, disposal, covers, and ICs) for soil; Alternative GW-4A&B (treatment, monitoring,
and ICs) for groundwater; and Alternative R-2 (survey, decontamination, excavation, disposal,
and release) for radiologically impacted structures and soil.

Information Repositories:  A complete copy of the “Final Record of Decision for Parcels D-1 
and UC-1” dated July 24, 2009, is available to community members at: 

San Francisco Main Library  Anna E. Waden Bayview Library 
100 Larkin Street 5075 Third Street 
Government Information Center, 5th Floor San Francisco, CA 94124 
San Francisco, CA 94102   Phone: (415) 355-5757 
Phone: (415) 557-4500 

The report is also available to community members on request to the Navy.  For more 
information about environmental investigation and cleanup at Hunters Point Shipyard, contact 
Hamide Kayaci, remedial project manager for the Navy, at: 

Hamide Kayaci 
Department of the Navy 
Base Realignment and Closure 
Program Management Office West 
1455 Frazee Road, Suite 900 
San Diego, CA 92108-4310 
Phone: (619) 532-0930 
Fax: (619) 532-0995 
E-mail: hamide.kayaci@navy.mil

This public summary represents information presented in the document listed below.  
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1. DECLARATION 

This Record of Decision (ROD) presents the selected remedy for Parcel D-1 and Parcel UC-1 
at Hunters Point Shipyard (HPS) in San Francisco, California.  HPS was placed on the 
National Priorities List (NPL) in 1989 (U.S. Environmental Protection Agency [EPA] ID:  
CA1170090087).  The remedy was selected in accordance with the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA) of 1980, as amended by 
the Superfund Amendments and Reauthorization Act (SARA) of 1986 (Title 42 United States 
Code Section (§) 9601, et seq.), and, to the extent practicable, the National Oil and Hazardous 
Substances Pollution Contingency Plan (NCP) (Title 40 Code of Federal Regulations 
[CFR] Part 300).  This decision is based on information contained in the Administrative 
Record1 (Attachment D) for the site.  Information not specifically summarized in this ROD or 
its references but contained in the Administrative Record has been considered and is relevant 
to the selection of the remedy at Parcels D-1 and UC-1.  Thus, the ROD is based on and relies 
on the entire Administrative Record file in making the decision. 

The Department of the Navy and EPA jointly select the remedy for Parcels D-1 and UC-1.  The 
California Department of Toxic Substances Control (DTSC) and the San Francisco Bay Regional 
Water Quality Control Board (Water Board) concur on the remedy for Parcels D-1 and UC-1.  
The Navy, as the lead federal agency, provides funding under the Base Realignment and Closure 
(BRAC) program for site cleanups at HPS.  The Federal Facility Agreement (FFA) for HPS 
documents how the Navy intends to meet and implement CERCLA in partnership with EPA, 
DTSC, and the Water Board.  

Former Parcel D is one of six parcels (Parcels A through F) originally designated for 
environmental restoration.  The Navy has divided the former Parcel D into four new parcels:  
Parcel D-1, Parcel D-2, Parcel G, and Parcel UC-1 in order to facilitate potential early transfer.  
Although previous documents focused on the overall Former Parcel D, referenced information 
from these documents is also relevant for Parcel D-1 and Parcel UC-1.  Long-term uses in 
specified areas within Parcels D-1 and UC-1 identified in the Hunters Point Shipyard 
Redevelopment Plan (July 14, 1997) include mixed use (residential and industrial) and 
industrial reuse.   

Environmental investigations began at Former Parcel D in 1988.  A Final Remedial 
Investigation (RI) Report was completed in 1997, and a Revised Final Feasibility Study (FS) 
Report was completed in 2007.  This ROD documents the final remedial action for Parcels D-1 
and UC-1 and does not include or affect any other sites at HPS. 

                                                 
1  Bold blue text identifies detailed site information available in the Administrative Record and listed in the References Table 

(Attachment C).  This ROD is also available on CD whereby bold blue text serves as a hyperlink to reference information.    
The hyperlink will open a text box at the top of the screen.  A blue box surrounds applicable information in the hyperlink.  To the 
extent there may be any inconsistencies between the referenced information attached to the ROD via hyperlinks and the 
information in the basic ROD itself, the language in the basic ROD controls. 
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1.1  SELECTED REMEDY 

The CERCLA remedial action selected in this ROD is necessary to protect the public health, 
welfare, and the environment from actual or potential releases of contaminants from the site.  
The remedial action for Parcels D-1 and UC-1 addresses metals (especially arsenic and 
manganese) and polycyclic aromatic hydrocarbons (PAH) in soil, volatile organic compound 
(VOC) vapors and several metals (chromium VI and nickel) in groundwater (A-aquifer), and 
radionuclides in structures (such as buildings) and in soil.  The remedy for both Parcels D-1 
and UC-1 consists of excavation and off-site disposal, durable covers, and institutional controls 
(IC) to address soil contamination; treatment of VOCs with biological substrate or zero-valent 
iron (ZVI), groundwater monitoring, and ICs to address groundwater contamination; and 
surveying, decontaminating, and removing radiologically impacted structures and soil. 

The remedial action is protective of human health and the environment, complies with federal 
and state statutes and regulations that are applicable or relevant and appropriate to the remedial 
action, and is cost-effective.  The selected remedial action for both Parcels D-1 and UC-1 uses 
permanent solutions and alternative treatment (or resource recovery) technologies to the 
maximum extent practicable and satisfies the statutory preference for remedies employing 
treatment that reduces the toxicity, mobility, or volume of hazardous substances, pollutants or 
contaminants as a principal element.  A statutory review will be conducted 5 years after the 
ROD is signed to ensure that the remedy is, or will be, protective of human health and 
the environment. 

1.2  DATA CERTIFICATION CHECKLIST 

The following information is included in Section 2 of this ROD.  Additional information can be 
found in the Administrative Record file for this site: 

• Chemicals of concern (COC) and their concentrations (Sections 2.3 and 2.5). 

• Baseline risk represented by the COCs (Section 2.5). 

• Remediation goals established for COCs and the basis for these goals (Sections 2.5 
and 2.7). 

• Principal threat wastes (Section 2.6). 

• Current and reasonably anticipated future land use assumptions and current and 
potential future beneficial uses of groundwater (Section 2.4). 

• Potential land and groundwater use that will be available at the site as a result of 
the selected remedy (Section 2.9.3). 
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• Estimated capital costs, annual operation and maintenance (O&M), and total 
present-worth costs; discount rate; and the number of years over which the remedy 
cost estimate is projected (Table 6). 

• Key factors that led to selecting the remedy (for example, a description of how the 
selected remedy provides the best balance of tradeoffs with respect to the balancing 
and modifying criteria, highlighting criteria key to the decision) (Section 2.9.1). 



1.3 AUTHORIZING SIGNATURES 

This signature sheet documents the Navy's and EPA's co-selection of the remedy in this ROD. 
This signature sheet also documents the State of California's (DTSC and Water Board) 
concurrence with this ROD. 

Base Realignment and Closure Environmental Coordinator 
Base Realignment and Closure Program Management 

Office West 
Department of the Navy 

Mr. Michael M. Montgomery 
Assistant Director of Federal Facilities 
and Site Cleanup Branch, Region 9 
U.S. Environmental Protection Agency 

Mr. Ryan K. Miya, Ph.D. 
San Francisco Peninsula Team Leader 
Brownfields and Environmental Restoration Program 
California Environmental Protection Agency 
Department of Toxic Substances Control 

Mr. 
Executive Officer 
California Environmental Protection Agency 
San Francisco Bay Regional Water Quality Control Board 
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2.  DECISION SUMMARY 

2.1  SITE DESCRIPTION AND HISTORY 

HPS is located in southeastern San Francisco on a peninsula that extends east into San Francisco 
Bay (see Figure 1).  HPS consists of 866 acres:  420 acres on land and 446 acres under water in 
the San Francisco Bay.  In 1940, the Navy obtained ownership of HPS for shipbuilding, repair, 
and maintenance activities.  After World War II, activities at HPS shifted to submarine 
maintenance and repair.  HPS was also the site of the Naval Radiological Defense Laboratory 
(NRDL).  HPS was deactivated in 1974 and remained relatively unused until 1976.  Between 
1976 and 1986, the Navy leased most of HPS to Triple A Machine Shop, Inc., a private ship 
repair company.  In 1987, the Navy resumed occupancy of HPS. 

HPS property was placed on the NPL in 1989 pursuant to CERCLA as amended by SARA, because 
past shipyard operations left hazardous substances on site.  In 1991, HPS was designated for closure 
pursuant to the Defense Base Closure and Realignment Act of 1990.  Closure at HPS involves 
conducting environmental remediation and making the property available for nondefense use.   

Former Parcel D, which includes about 98 acres in the central portion of the shipyard (see 
Figure 1), was formerly part of the industrial support area and was used for shipping, ship repair, 
and office and commercial activities.  Portions of former Parcel D were also used by NRDL.  

Parcel D-1(1) is located on the southeastern portion of the former 98-acre Parcel D, and Parcel 
UC-1 is located on the northern portion of former Parcel D.  Parcel D-1 is 48.7 acres, and 
Parcel UC-1 is 3.9 acres.  The remainder of former Parcel D is divided into Parcel D-2 and 
Parcel G (see Figure 2). 

The original redevelopment plan developed by the San Francisco Redevelopment Agency in 
1997 divided Parcels D-1 and UC-1 into reuse areas.  The reuse areas for Parcel D-1 include 
maritime industrial and industrial reuse.  Parcel UC-1 is proposed for mixed use and Spear 
Avenue will serve as an access street and utility corridor.  To facilitate discussion of all areas 
of the parcel in the context of contamination and cleanup issues, the area was divided into 
redevelopment blocks.  Figures 3 and 4 present the planned reuses and redevelopment blocks 
and the associated Installation Restoration (IR) sites(2) that are within Parcels D-1 and UC-1.  
As shown, the redevelopment blocks (and associated reuses) on Parcel D-1 are 42 (industrial) 
and DMI-1 (maritime industrial).  The redevelopment block (and associated reuse) on Parcel 
UC-1 is 30A (mixed use).  Part of Block 30A is also within Parcel G.  Reuse areas and 
redevelopment blocks may change in the future. 

2.2  SITE CHARACTERISTICS 

Parcel D-1 and Parcel UC-1 consist of flat lowlands that were constructed by placing borrowed fill 
material from various sources, including crushed serpentinite bedrock from the adjacent highland 
and dredged sediments with surface elevations between 0 to 10 feet above mean sea level.  The 
serpentinite bedrock and serpentine bedrock-derived fill material consist of minerals that naturally 
contain asbestos and relatively high concentrations of arsenic, manganese, nickel, and other metals. 
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Figure 1.  Facility Location Map with the Boundaries of Parcels D-1 and UC-1 
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Figure 2.  Parcels D-1 and UC-1 Location Map 
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Figure 3.  Reuse Areas and Associated Redevelopment Blocks 
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Figure 4.  IR Sites 
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The hydrostratigraphic units(3) present at Parcel D-1 and Parcel UC-1 are the same as at 
former Parcel D:  the A-aquifer, the aquitard zone, the B-aquifer, and a bedrock water-bearing 
zone.  In addition, there is a thin layer of fill overlying bedrock; groundwater may be present in 
the fill and in the bedrock.  Groundwater beneath Parcel D-1 includes the shallow A-aquifer 
and the deeper B-aquifer.  Groundwater beneath Parcel UC-1 includes the shallow A-aquifer 
only.  Groundwater is not currently used for any purpose at Parcels D-1 and UC-1.  
Groundwater in the A-aquifer is not suitable as a potential source of drinking water(4).  
Groundwater in the B-aquifer underneath Parcel D-1 has a low potential as a future source of 
drinking water.  Use of the B-aquifer groundwater is controlled by the City and County of San 
Francisco and the San Francisco Public Utility Commission (SFPUC) prohibits the use of 
groundwater in this area of the city.  The Water Board concurred with the Navy’s conclusion 
that the groundwater in the A-aquifer is not suitable as a source of drinking water (Water Board 
2003).   

Groundwater flow patterns at Parcel D-1 and Parcel UC-1 are complex because they are 
potentially affected by (1) a groundwater sink located in adjacent Parcel E; (2) a groundwater 
mound located near the western boundary of Parcel G; (3) leaks of groundwater into former 
sanitary sewers or storm drains; (4) recharge from water supply lines; and (5) tides in the bay.  
The groundwater at Parcels D-1 and UC-1 flows toward the bay.  The groundwater sink 
located in Parcel E is believed to have been caused by seepage of groundwater into sanitary 
sewer lines.  This groundwater was then pumped off site to the local publicly owned treatment 
works, thereby lowering groundwater levels in the area.  Flow patterns continue to change now 
that the pumping has been discontinued and as sanitary sewer and storm drain lines are 
removed throughout HPS. 

Parcels D-1 and UC-1 ecology(5) is limited to plant and animal species adapted to 
the industrial environment.  Viable terrestrial habitat is inhibited at Parcels D-1 and UC-1 
because nearly all of the ground surface is paved or covered by structures.  No 
threatened or endangered species are known to inhabit Parcels D-1 and UC-1 or its immediate 
vicinity. 

Figure 5 shows these site characteristics for Parcels D-1 and UC-1 including a series of storm 
drains and sanitary sewer lines beneath the two parcels. 

2.3  PREVIOUS INVESTIGATIONS 

Potential contamination at Parcel D-1 is from metals and PAHs in soil, metals and VOCs in 
groundwater, and radiologically impacted structures and soil.  Potential contamination at 
Parcel UC-1 includes metals in soil and radiologically impacted structures and soil.  
Assessment of contamination and risk for Parcels D-1 and UC-1 is based on the Final Revised 
FS Report for Parcel D, (November 30, 2007), including the revised human health risk 
assessment (HHRA) and the radiological addendum to the FS Report.  The Revised FS Report 
for Parcel D considered new information associated with several cleanup actions completed 
within Former Parcel D and at other adjacent parcels at HPS.  Both the FS and HHRA are 
detailed in the Final Revised FS Report for Parcel D.  The FS Report and radiological 
addendum (April 11, 2008) summarize the most recent information available on former Parcel 
D and provide the basis for this ROD and other RODs for Parcels D-2 and G.  Table 1 
summarizes the previous studies, investigations, and removal actions conducted at former 
Parcel D, including the areas identified as Parcels D-1 and UC-1. 
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Figure 5.  Parcels D-1 and UC-1 Site Features 
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TABLE 1.  PREVIOUS INVESTIGATIONS AND REMOVAL ACTIONS 
 

Previous Investigation/ 
Removal Action* Date Investigation/Removal Action Activities 

Investigations and Studies 
Preliminary Assessment 
(PA) 

1990 The PA for Former Parcel D involved record searches, interviews, and 
limited field investigations.  The PA report concluded that portions of 
Former Parcel D, including areas within the new Parcels D-1 and UC-1, 
warranted further investigation because of the potential for 
contamination of soil and groundwater from past site activities. 

Site Inspection (SI) 1994 Evaluated whether contamination was present and whether a release to 
the environment had occurred, evaluated each site for inclusion in the 
Navy’s Installation Restoration (IR) program, and eliminated sites that 
posed no significant threats to public health or the environment.  Based 
on the results of the SI, all 12 sites within Former Parcel D, including 
utilities, were recommended for inclusion in remedial investigation (RI) 
activities. 

Remedial Investigation 1988-1997 Site conditions were assessed through literature searches; interviews 
with former on-site employees; geophysical, radiological, and aerial 
map surveys; installation of soil borings and monitoring wells; and 
aquifer testing.  The following samples(6) were collected:  418 surface 
soil, 1,938 subsurface soil, 429 A-aquifer groundwater samples, 9 B-
aquifer groundwater samples, 7 bedrock water-bearing zone 
groundwater samples, 185 HydroPunch groundwater samples, 77 water 
and sediment samples (from utility lines, sumps, and floor drains), 8 
sandblast samples, 1 asbestos sample, 29 test pit samples, 2 floor 
scrap samples, and 2 underground storage tank samples.  Samples 
were analyzed for one or a combination of the following chemicals:  
metals, volatile organic compounds (VOC), semivolatile organic 
compounds (SVOC), pesticides and polychlorinated biphenyls (PCB), 
and petroleum-related products.  Based on the RI results, all of Former 
Parcel D (except for IR-48 and IR-66) was recommended for further 
evaluation in a feasibility study (FS). 

Feasibility Study 1996-1997 Results and analyses in the RI Report were used to identify, screen, 
and evaluate remedial alternatives and to define areas for proposed 
remedial action.  Three different cleanup scenarios and associated 
cleanup goals were considered:  cleanup to the industrial land use 
scenario (10-5 excess lifetime cancer risk [ELCR]); cleanup to the 
industrial land use scenario (10-6 ELCR); and cleanup to the residential 
land use scenario (10-6 ELCR).  Each scenario also considered cleanup 
of soils representing a hazard index (HI) greater than 1 and lead 
concentrations greater than 1,000 milligrams per kilogram (mg/kg). 

Areas exceeding different cleanup goals for each reuse scenario and 
cleanup level were delineated, risk drivers were identified, and the 
extent of the cleanup areas were defined.  Twenty IR sites had soil 
cleanup areas for industrial use (11 IR sites in Parcel D-1; no IR sites in 
Parcel UC-1), and 23 IR sites had soil cleanup areas for residential use 
(11 IR sites in Parcel D-1; no IR sites in Parcel UC-1).  All soil cleanup 
areas that exceeded at least one of the various cleanup criteria under 
each reuse scenario were identified. 



TABLE 1.  PREVIOUS INVESTIGATIONS AND REMOVAL ACTIONS (CONTINUED) 
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Previous Investigation/ 
Removal Action* Date Investigation/Removal Action Activities 

Proposed Plan/Record 
of Decision (ROD) 

1997 The Proposed Plan invited the public to review and comment on the 
Preferred Alternative for addressing environmental contamination at 
Former Parcel D before the final remedy was selected. 

The draft ROD presented the following selected remedy:  excavation and 
off-site disposal of soils based on the cleanup goals described in the 
proposed plan.  Subsequent to the submittal of the draft ROD, the costs 
and environmental improvements associated with the selected soil 
remedy for Former Parcel D were reviewed by the Navy.  Navy concerns 
about the level of risk reduction, cost effectiveness of the cleanup 
approach, and discussions with other members of the Base Realignment 
and Closure (BRAC) Cleanup Team (BCT) resulted in further review of 
risk. 

   

Risk Management Review 
(RMR) Process 

1999 The RMR process was developed and conducted during a series of 
meetings held by the Navy and the regulatory agencies from January 
through April 1999.  The process used various criteria and decision 
rules to reevaluate whether remedial actions were required at 19 of the 
27 IR sites in Former Parcel D that were originally identified as requiring 
remedial actions for soil.  After completion of the review, all sites fell 
into one of the following three categories:  (1) sites where the team 
agreed no response action was required, (2) sites where the team 
agreed response action was required, and (3) sites where the team did 
not yet agree on the course of action.  Based on the RMR results(7), 
the sites and chemicals that required further evaluation and remedial 
action were revised. 

Groundwater Data Gaps 
Investigation 

2002-2008 A data gaps investigation was completed in three phases to provide 
additional understanding of the groundwater conditions underlying the 
parcel.  Groundwater samples were collected and analyzed for 
various chemicals (including metals and VOCs), and results were 
used to further define the nature and extent of contamination in 
groundwater. 

Historical Radiological 
Assessment (HRA) 

2004 The HRA evaluated and designated sites as radiologically impacted or 
non-impacted(8).  A radiologically impacted site is one that has the 
potential for radioactive contamination based on historical information, 
or is known to contain or have contained radioactive contamination.  A 
non-impacted site is one, based on historical documentation or results 
of previous radiological survey information, where there is no 
reasonable possibility for residual radioactive contamination.  Based on 
the results of the assessment, one building, four building sites, the gun 
mole pier, and the sanitary sewer and storm drain lines were identified 
as radiologically impacted at Parcel D-1.  One building and the sanitary 
sewer and storm drain lines were identified at Parcel UC-1.  
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Previous Investigation/ 
Removal Action* Date Investigation/Removal Action Activities 

Revised Feasibility Study 
(FS) 

2007 Existing RI data were combined with new data collected after 
completion of the 1996 RI Report.  The revised FS considered new 
information associated with several cleanup actions completed within 
Former Parcel D and at other adjacent parcels at Hunters Point 
Shipyard (HPS).  New information considered and incorporated into the 
revised FS included (1) the widespread presence of metals in soil 
across Former Parcel D, (2) results from quarterly monitoring of 
groundwater since 2004, (3) updates to toxicity criteria used in the 1997 
HHRA, and (4) the findings from removal actions conducted to address 
chemicals identified by a RMR process and radiological contaminants 
that were identified by the HRA.   

Data were summarized and evaluated to refine the site conceptual 
model, further define the nature and extent of contamination, assess 
potential risks based on existing site conditions, and develop and 
evaluate revised alternatives.  Data evaluation included (1) a 
comparison of new and existing data with updated screening criteria, 
(2) a revised evaluation of groundwater beneficial uses and exposure 
pathways, and (3) a revised assessment of potential risk posed by 
exposure to soil and groundwater at Former Parcel D.  Revised 
remedial action objectives (RAO) were developed, which included a risk 
range rather than specific concentrations for contaminants.  Remedial 
alternatives were developed and a detailed and comparative analysis of 
alternatives was performed. 

   

Radiological Addendum 2008 The primary purpose of this addendum was to provide decision makers 
with the information necessary to select a final remedy for radiologically 
impacted buildings, former building sites, outdoor areas, and soils and 
piping associated with remediated storm drains and sanitary sewers.  
This information was obtained by developing and evaluating 
appropriate remedial alternatives.  After general response actions and 
process options were screened, two remedial alternatives were 
identified:  no action, and a combination of surveys, decontamination, 
excavation, disposal, and release.  The two alternatives were analyzed 
against the nine Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) evaluation criteria and 
against each other. 

Proposed Plan 2008 The Proposed Plan invited the public to review and comment on the 
Preferred Alternatives for addressing environmental contamination at 
Former Parcel D (including Parcels D-1 and UC-1) before the final 
remedy was selected. 

Removal Actions   
Phase I and II 
Underground Storage 
Tank (UST) Removal 
Action 

1991-1993 Nine underground storage tanks were removed and one was closed in 
place.  One UST, HPA-208, was in Parcel D-1; it was closed in place. 
No USTs were located in Parcel UC-1. 

Sandblast Grit Removal 
Action  

1991-1995 A total of 4,665 tons of discarded sandblast grit was removed 
throughout HPS. 

Exploratory Excavation 
Removal Action  

1996-1997 Stained soil, asphalt, and concrete were removed from two IR sites 
(IR-53 and IR-70) within Parcel D-1. 

Storm Drain Sediment 
Removal Action 

1996-1997 A total of 1,200 tons of contaminated sediment was removed from 
storm drain lines and appurtenances. 

Time-Critical Removal 
Action (TCRA) for 
Non-VOCs in Soil 

2000-2001 A total of 13 cubic yards of soil was removed from two IR sites (IR-53 
and IR-55) within Parcel D-1.  Steam and fuel lines were also 
addressed during the TCRA. 
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Previous Investigation/ 
Removal Action* Date Investigation/Removal Action Activities 

Radiological Time-Critical 
Removal Action  

2001-
ongoing 

Additional radiological investigations and remediation is ongoing at 
radiologically impacted sites throughout Parcels D-1 and UC-1. 

Former Parcel D Soil 
Stockpile Removal Action 

2003-2004 Nine soil stockpiles were removed as part of a TCRA.  The Navy also 
excavated a buried fuel line site. 

Storm Drain and Sanitary 
Sewer Removal Action  

2007-
ongoing 

This removal action included radiological investigation and removal of 
storm drains and sanitary sewers, and is anticipated to be completed 
in 2010. 

Groundwater Treatability 
Study 

2008-
ongoing 

A groundwater treatability study using zero-valent iron (ZVI) injection 
points is currently being conducted in several locations within Parcels 
G and D-1.  This study is expected to be completed in summer 2009.   

Note: 

*  The documents listed are available in the Administrative Record and provide detailed information used to support remedy 
selection at Parcels D-1 and UC-1. 
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Although a number of removal actions have been completed within Parcels D-1 and UC-1, 
chemical contamination remains.  Based on recent studies and investigations, the sources and 
extent of the remaining contamination in soil and groundwater have been well characterized.  
Industrial activities have resulted in elevated concentrations of PAHs(9) and metals(10) in soil 
(Figure 6).  Elevated concentrations of metals, such as arsenic and manganese, may be related to 
the bedrock fill quarried to build the shipyard in the 1940s.  The fill may have contained elevated 
concentrations of select metals from the bedrock.  Therefore, the Navy has worked with the 
regulatory agencies to identify remedial alternatives that address metals in soil, regardless of their 
source.   

In adjacent Parcel G, the Navy identified the former Pickling and Plate Yard as the source of the 
elevated concentrations of chromium VI and possibly nickel(11) in groundwater (Figure 7).  Use 
of solvents during industrial operations also released VOCs(12) into groundwater (IR-71).  
Chromium VI and nickel are not currently found in concentrations that would require remediation 
at Parcel D-1 or UC-1.  However, the Navy is monitoring groundwater in these parcels to evaluate 
whether these metals have migrated into Parcels D-1 and UC-1.  The plume configuration 
presented in Figure 7 is based on groundwater monitoring information collected before 2004.  
Recent findings from a treatability study and ongoing groundwater monitoring suggest that there 
has been a reduction in the contaminant and plume extent since 2004.  This reduction will result in 
a potential reconfiguration of the IR-71 plume and also will verify whether other plumes that 
originate in Parcel G may have migrated into Parcels D-1 and UC-1.  The current groundwater 
sample data will be reviewed during the remedial design (RD) to focus groundwater remediation.  

The Navy identified radiologically impacted sites(13), including buildings, equipment, and 
infrastructure at former Parcel D (including areas within Parcels D-1 and UC-1) associated with the 
former use of general radioactive materials and decontamination of ships used during atomic 
weapons testing in the South Pacific.  Parcel UC-1 includes radiologically impacted Building 819 
as well as storm drains and sanitary sewers.  Parcel D-1 includes a radiologically impacted 
Building (274); former building sites (313, 313A, 322, 383, the Gun Mole Pier, and the NRDL site 
on Mahan Street); and storm drains and sanitary sewers (Figure 8).   

The Navy is conducting a time-critical removal action (TCRA) to address potential radioactive 
contamination in buildings, former building sites, storm drains, and sanitary sewers (Navy 2006).  
The TCRA involves (1) surveying radiologically impacted structures and former building sites; 
(2) decontaminating (and demolishing if necessary) buildings and former building sites; 
(3) excavating radiologically impacted storm drain and sanitary sewer lines; and (4) screening, 
separating, and disposing of radioactively contaminated excavated materials at an off-site, 
low-level radioactive waste facility.   
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Figure 6.  Chemicals in Soil above Remedial Goals 
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Figure 7.  Chemicals in Groundwater above Remedial Goals 
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Figure 8.  Radiologically Impacted Areas 
 

Radiologically Impacted Buildings or Sites 

-- Sanitary Sewer Line 

-- Storm Drain Line 

Buildings are Identified by Number 
0 

I 
I 

SCALE IN FEET 

I 

F 

I 
I 

I 

I 
I 
I 



 

ROD for Parcels D-1 and UC-1 20 CHAD-3213-0030-0019 
Hunters Point Shipyard 

Activities for the TCRA began in 2006.  The Navy excavated more than 47,000 cubic yards of 
material and disposed of about 5,600 cubic yards off site as low-level radioactive waste in 
adjacent Parcel G.  As part of the TCRA, the Navy removed more than 21,800 linear feet of 
storm drain and sanitary sewer lines for radiological contamination in Parcel G.  To date, the 
Navy has not excavated radiologically impacted materials from Parcel D-1.  However, survey 
and excavation began in April 2009 in Parcel UC-1 and roughly 95 percent of its sewers and 
storm drains have been removed to date.  Additional storm drain and sewer line removal, along 
with sampling, remediation, and final status surveys are also underway.  It is projected that 
21,250 cubic yards of soil and 2,004 linear feet of storm drain and sanitary sewer lines will be 
removed in Parcel UC-1.  Survey and excavation activities at Parcel D-1 have been contracted 
and scheduled for the remainder of 2009 and through 2010; it is projected that approximately 
43,500 cubic yards of soil and 19,250 linear feet of storm drain and sanitary sewer lines will be 
removed in Parcel D-1. 

All Final Status Survey Reports and Survey Unit Package Reports will be summarized in a 
removal action completion report (RACR), which will be reviewed and approved by the BRAC 
Cleanup Team (BCT) and the California Department of Public Health (CDPH).  Although the 
TCRA may not be completed by the time the ROD is signed, the TCRA is intended to achieve 
cleanup goals that are identical to the remedial action objectives (RAO) identified in this ROD.  
In the event that the TCRA does not achieve its cleanup goals, cleanup will continue in 
accordance with the remedial action selected in this ROD until the RAOs are achieved. 

2.4  CURRENT AND POTENTIAL FUTURE LAND AND RESOURCE USES 

The reuses(14) defined in the San Francisco Redevelopment Agency’s 1997 Reuse Plan were 
evaluated by the following exposure scenarios: residential (mixed use and research and 
development blocks), industrial (industrial and educational/cultural blocks), and recreational 
(open space block).  The groundwater in the A-aquifer, as discussed in the FS, is not suitable for 
use as a potential source of drinking water.  Exposures to the A-aquifer were evaluated based on 
indoor air inhalation and transport to the Bay.  The groundwater in the B-aquifer was evaluated 
as a potential drinking water source. 

2.5  SUMMARY OF SITE RISKS 

The source of potential contamination at Parcels D-1 and UC-1 is mostly attributed to industrial 
and radiological research activities by the Navy or other tenants, except for several metals such 
as arsenic, manganese, and nickel found at levels consistent with ambient concentrations in the 
local serpentine bedrock.  Most of the contamination is from identified IR sites with associated 
spills and leaks.  The primary fate and transport mechanisms include root uptake, wind 
suspension, volatilization, and migration of contaminants via infiltration and percolation into 
subsurface soil and groundwater.  A general conceptual site model (CSM) for Parcels D-1 and 
UC-1 is provided on Figure 9.  Based on the CSM, Parcels D-1 and UC-1 were evaluated for 
potential risks to human health and the environment in the Revised FS Report and its 
radiological addendum.  The risk assessment results can be applied by focusing on the 
redevelopment blocks within the parcel.  Results of the HHRA are presented in Section 2.5.1. 
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Figure 9.  Conceptual Site Model
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During the RI, the Navy concluded that limited viable habitat is available for terrestrial wildlife 
at former Parcel D (and thus also Parcels D-1 and UC-1) because most of the site is covered with 
pavement.  Therefore, ecological risk associated with exposure to soil was not evaluated further.  
Furthermore, even if the future reuse of Parcels D-1 and UC-1 was to change to open 
space/recreational, soil covers would protect terrestrial wildlife from risks posed by exposure to 
contaminants left below the cover.  A screening evaluation of groundwater was conducted in the 
Revised FS Report to evaluate potential risks to aquatic wildlife in San Francisco Bay.  Results 
of that evaluation are summarized in Section 2.5.2. 

 
2.5.1  Summary of Human Health Risk Assessment 

Based on a human health CSM(15), a quantitative HHRA(16) was completed for former Parcel 
D (including Parcels D-1 and UC-1) for exposure to surface soil, subsurface soil, groundwater, 
and vapor intrusion via groundwater.  Potential cancer risks and noncancer hazards(17) were 
calculated based on reasonable maximum exposure (RME) assumptions recommended by EPA 
and DTSC.  These assumptions are based on a reasonable maximum exposure rather than an 
average or medium-range exposure assumption and provide a conservative and protective 
approach that estimates the highest health risks that are reasonably expected to occur at a site.  
Actual risks from exposures to chemicals in soil and groundwater at Parcels D-1 and UC-1 are 
likely to be lower. 

To help characterize cancer risk, the Navy adopted a conservative approach at Parcels D-1 and 
UC-1 and evaluated action for risks greater than 10-6.  Acceptable exposure levels for known or 
suspected carcinogens are generally concentration levels that represent an excess upper bound 
lifetime cancer risk to an individual between 10-4 (a 1 in 10,000 chance of developing cancer) and 
10-6 (a 1 in 1,000,000 chance of developing cancer) using information on the relationship between 
dose and response.  The 10-6 risk level is used as the point of departure for establishing cleanup 
goals for alternatives when applicable or relevant and appropriate requirements (ARAR) are not 
available or are not sufficiently protective because of the presence of multiple contaminants at a 
site or multiple pathways of exposure. 

Both total and incremental risks(18) were evaluated for exposure to soil.  All detected 
chemicals, including naturally occurring metals from the serpentine bedrock-derived fill 
material, were included as chemicals of potential concern regardless of their concentration for 
the total risk evaluation.  Only the essential nutrients calcium, magnesium, potassium, and 
sodium were not included as chemicals of potential concern.  The total risk evaluation provides 
an estimate of the risks posed by chemicals at the site, including those present at 
concentrations at or below ambient levels.  The above essential nutrients were excluded as soil 
chemicals of potential concern for the incremental risk evaluation, as well as the detected 
metals with maximum measured concentrations below the Hunters Point ambient levels 
(HPAL).  The incremental risk evaluation provides an estimate of risks posed by metals 
present at the site that are above the estimated ambient levels. 
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Potential unacceptable risks include cancer risks and noncancer hazards for future receptors from 
exposure to soil or groundwater as discussed below.  Potential unacceptable risk is defined as an 
excess lifetime cancer risk of greater than 10-6 or a segregated hazard index (HI) greater than 1 as 
calculated by the incremental risk evaluation.  

Based on the revised HHRA results(19) chemical cancer risks are greater than 10-6 at 
Redevelopment Block DMI-1 for soil within Parcel D-1 (see Table 2).  No chemical cancer risk 
was greater than 10-6 within Parcel UC-1.  Noncancer hazards were less than 1 for all 
redevelopment blocks evaluated for industrial risk.  The pre-remediation residential cancer risk 
for soil is 7 x 10-4 and 5 x 10-6 for redevelopment blocks DMI-1 and 42, respectively.  The pre-
remediation residential noncancer hazard for soil is 20 for both blocks.  The pre-remediation 
residential cancer risk for the IR-71 groundwater plume exposure area is 8 x 10-5 and less than 1 
for the noncancer hazard.  Complete details of the HHRA, including the pre-remediation risks 
associated with unrestricted use in all of Parcels D-1 and UC-1, are presented in the Final 
Revised FS for Parcel D. 

TABLE 2. CANCER RISKS AND NONCANCER HAZARDS 
 

Cancer Riska 
Parcel 

Redevelopment 
Block 

Exposure 
Scenario Chemical Radiologicalb Noncancer HI 

Soil 
DMI-1c Industrial  6 x 10-5 1 x 10-4 < 1 

D-1 
42c Industrial  1 x 10-6 NA < 1 

UC-1 30Ad Residential 2 x 10-7 3 x 10-6 6 

Groundwater 
Exposure  

Areae 
Maximum 

Cancer Risk 
Noncancer Risk 

(RME Segregated HI) 

D-1 DMI-1c Industrial  
 

IR-71 Plume 
 

5 x 10-5 < 1 

Notes: 
a Listed risk value is maximum in each redevelopment block.  These blocks and their associated reuses are based on the 

“Hunters Point Shipyard Redevelopment Plan.”  Reuse areas and redevelopment blocks may change in the future. 
b Radiological risk from ongoing sanitary sewer and storm drain removals across Parcels G, D-2, UC-1, and D-1 was 

assessed at 5 x 10-6 for the residential exposure scenario even if no radiologically impacted areas or buildings were 
located within a specific block.  Radiological risk for all redevelopment blocks was based on the residential exposure 
scenario regardless of the potential reuse for a given redevelopment block. 

c The residential cancer risk for soil is 7 x 10-4 and 5 x 10-6 for redevelopment blocks DMI-1 and 42, respectively.  The 
residential noncancer HI for soil is 20 for both blocks.  For groundwater, the residential cancer risk for the IR-71 plume 
exposure area is 8 x 10-5 and less than 1 for the noncancer HI. 

d The residential chemical cancer risk and noncancer HI are provided in this table even though the risks are based on the 
portion of Block 30A that is within Parcel G not Parcel UC-1. 

e Maximum of the identified risk from the IR-71 groundwater plume using 2004 data. 
 
HI  Hazard Index 

NA  Not applicable; no impacted areas or buildings were located in this block. 

RME  Reasonable Maximum Exposure 
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The risk assessment for groundwater estimated cancer risks greater than 10-6 or noncancer 
hazards greater than 1 in distinct areas within one of the two redevelopment blocks within 
Parcel D-1 (see Table 2).  Potential risks to industrial workers from exposure to groundwater 
are based on breathing VOC vapors in indoor air that may have migrated through the 
subsurface from groundwater in the A-aquifer.  The COCs in groundwater from the vapor 
intrusion pathway are benzene, carbon tetrachloride, chloroform, naphthalene, 
tetrachloroethene (PCE), trichloroethene (TCE), and xylenes.  In addition, the HHRA results 
for groundwater show that the risk from exposure to the A-aquifer groundwater via dermal 
exposure and inhalation to the construction workers exceeds the cancer risk threshold of 10-6 in 
areas with elevated concentrations of the COCs.  These COCs from this exposure pathway are 
benzene, naphthalene, PCE, and xylenes.  The B-aquifer was evaluated for all chemicals of 
potential concern through the domestic use of groundwater pathway.  No unacceptable risk was 
found from this exposure scenario; therefore, no COCs are associated with the B-aquifer. 

Additionally, radiological risk was calculated based on estimated concentrations of 
radiological contamination at radiologically impacted sites, using remediation goals for each 
radionuclide of concern.  Actual calculated risk will be based on field measurements after final 
status survey results are received for each impacted site.  Radiological risks(20) for soil and 
building structures are greater than 10-6 at Redevelopment Blocks 30A and DMI-1 (see 
Table 2).  Total and incremental risks were also calculated for radionuclides with radium-226, 
the only naturally occurring radionuclide that affected the incremental risk calculation.  
However, the background concentration of radium-226 in building materials was assumed to 
be zero. 

Potential risks were primarily based on exposure to metals (especially arsenic and manganese) 
and PAHs in soil, VOC vapors from groundwater in the A-aquifer, and radionuclides in 
structures (such as buildings) and soil.  Combined chemical and radiological risk(21) was also 
summed to estimate the overall potential risk to human health associated with a site. 

The HHRA specifies the assumptions and uncertainties(22) inherent in the risk assessment 
process based on the number of samples collected or their location, the literature-based exposure 
and toxicity values used to calculate risk, and risk characterization across multiple media and 
exposure pathways.  The effects of uncertainties are overestimation or underestimation of the 
actual cancer risk or HI.  In general, the risk assessment process is based on the use of conservative 
(health-protective) assumptions that, when combined, are intended to overestimate the actual risk.   

2.5.2  Summary of Ecological Risk Assessment 

As previously stated, the Navy concluded during the RI that limited viable habitat is available 
for terrestrial wildlife at former Parcel D because most of the site is covered with pavement.  
Specifically, the RI concludes that “Parcels C and D are almost entirely paved except for small 
pockets of vegetation which are not considered suitable habitat for animal life.”  In addition, 
the shoreline habitat is not a concern for Parcel UC-1 because of its inland location.  Although 
Parcel D-1 does have shoreline, most of the terrestrial component of the shoreline area is 
paved.  The tidal area associated with the shoreline is considered part of Parcel F rather than 
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Parcel D-1.  Therefore, ecological risk associated with exposure to soil was not evaluated 
further in the Revised FS Report. 

The Navy completed a screening evaluation of surface water quality(23) to assess potential 
exposure by aquatic wildlife to groundwater as it interacts with the surface water of 
San Francisco Bay.  Results of the screening evaluation indicated two metals (chromium VI 
and nickel(24)) in groundwater may pose a potential risk to aquatic wildlife.  However, the 
current areas within Parcel G where chromium VI and nickel are present are not in close 
proximity to the nearest discharge point on the bay.  Groundwater monitoring data indicated 
metals migrate at a much slower rate than groundwater flows; thus, discharge of metals to the 
bay is not imminent. 

Chemicals present in both the A-aquifer and the B-aquifer groundwater at the former Parcel D 
were evaluated to assess potential environmental impacts to the bay(25).  This evaluation was 
completed as part of the derivation of trigger levels(26) for chemicals that present a potential impact 
to the bay.  Based on the evaluation results, chromium VI and nickel in the A-aquifer were 
identified as COCs that originated in Parcel G.   

Chromium VI(27) was identified as a COC because it was detected at concentrations consistently 
exceeding surface water criteria in both plumes under Parcel G and in individual wells in the 
A-aquifer.  The locations of the elevated chromium VI concentrations are mostly near IR-09 
within Parcel G where there was a known source of chromium from pickling and plating 
operations.  However, groundwater contamination would have to pass through the A-aquifer 
beneath Parcel D-1 to reach the shoreline.   

2.5.3  Basis for Response Action 

The response action selected in this ROD is necessary to protect the public health, welfare, or the 
environment from actual or potential releases of hazardous substances into the environment.  The 
Navy, in partnership with EPA, DTSC, and the Water Board, considered all pertinent factors in 
accordance with CERCLA and NCP remedy selection criteria and determined remedial action is 
necessary to clean up soil(28), groundwater(29), and radiologically impacted structures and 
soil(30) at Parcels D-1 and UC-1.  This determination was made because: 

• Based on the HHRA results for soil, chemical cancer risk is greater than 10-6 at 
Redevelopment Block DMI-1 within Parcel D-1 (see Table 2). 

• Radiological risks for soil, building structures, and sanitary and storm sewers are 
greater than 10-6 across Parcels D-1 and UC-1.  

• The risk assessment for groundwater estimated cancer risks greater than 10-6 or 
noncancer hazards greater than 1 in distinct areas within Redevelopment Block 
DMI-1 within Parcel D-1.  

• Potential risks from groundwater are based on breathing VOC vapors in indoor air 
that may have migrated through the subsurface from groundwater in the A-aquifer 
within Redevelopment Block DMI-1 within Parcel D-1.   
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• HHRA results for groundwater show that the risk from exposure to the A-aquifer 
groundwater via dermal exposure and inhalation to the construction workers exceeds 
the cancer risk threshold of 10-6 in areas with elevated concentrations of the COCs 
within Redevelopment Block DMI-1 within Parcel D-1.   

The concentrations of COCs for soil and groundwater requiring a response action are 
summarized in Table 3. 

Radionuclides of concern(31) were identified by redevelopment block and by specific buildings 
within each block.  There are a number of radiologically impacted buildings or sites within Block 
DMI-1, one radiologically impacted building within Block 30A, and no radiologically impacted 
buildings within Block 42.  All blocks contain radiologically impacted storm drains or sewer 
lines.  Radionuclides of concern included cesium-137, cobalt-60, plutonium-239, radium-226, 
strontium-90, thorium-232, hydrogen-3, and uranium-235.   

Figures 10 and 11 show the areas where remedial actions for soil and groundwater would occur. 
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TABLE 3. CHEMICALS OF CONCERN IN SOIL AND GROUNDWATER REQUIRING A 
 RESPONSE ACTION 

Exposure 
Scenario Chemical of Concern 

Maximum 
Detected 

Concentration 
Remediation 

Goal 

Frequency 
Criterion was 

Exceeded 
Soil (mg/kg) 

Residential a Manganese 11,900 1,431 97/474 
Arsenic 25.3 11.1 8/299 
Benzo(a)pyrene 0.49 0.33 1/16 Industrial 
Benzo(b)fluoranthene 1 1.76 0/26 
Arsenic 47.2 11.1 8/299 
Benzo(a)pyrene 0.49 0.65 0/16 Construction 

Worker 
Manganese 11,900 6,889 6/474 

Groundwater (µg/L) 
Benzene 650 0.63 10/13 
Carbon Tetrachloride 0.9 0.50 1/4 
Chloroform 21 1.2 17/39 
Naphthalene 56.0 6 2/24 
Tetrachloroethene 25 1.0 8/11 
Trichloroethene 72 4.8 17/30 

Industrial – Vapor 
Intrusion 

Xylene (total) 1,200 337 2/15 
Arsenic 76.3 40 2/64 
Benzene 650 17 5/13 
Naphthalene 56.0 17 2/24 
Tetrachloroethene 25 18 1/11 

Construction 
Worker – Trench 

Exposure 

Xylene (total) 1,200 861 2/15 

Notes: Exposures in the industrial and construction worker scenarios consider exposure to soil from 0 to 10 feet below ground surface. 
 Several chemicals did not exceed their criterion for a given exposure scenario.  They were still identified as chemicals of concern 

because they added to the overall cumulative risk. 
a Manganese was identified as a residential chemical of concern in soil even though the risk is based on exposure to 

manganese in the portion of Block 30A that is within Parcel G not Parcel UC-1. 
mg/kg Milligram per kilogram 
µg/L Microgram per liter 
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Figure 10.  Planned Excavation Areas and Stockpiles 
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Figure 11.  Planned Groundwater Remediation Areas 
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2.6  PRINCIPAL THREAT WASTES 

Although a remedial response action is necessary (Section 2.5.3), no wastes in Parcels D-1 and 
UC-1 constitute a “principal threat.”  Principal threat wastes are hazardous or highly toxic 
source materials that result in ongoing contamination to surrounding media, generally cannot 
be reliably contained, or present a significant risk to human health or the environment should 
exposure occur.  Although elevated concentrations of metals, PAHs, and radionuclides are 
present in soil and structures, the potential risks do not suggest there is a principal threat waste 
in soil at Parcels D-1 and UC-1.  Contaminated groundwater is not generally considered to be 
source material unless it has the potential to be extremely mobile.  Based on a review of the 
data, VOCs and metals in groundwater at Parcel D-1 appear to be somewhat stable showing a 
minimal expansion of the associated plumes over time.  In addition, a variety of processes 
occur in the subsurface that serve to reduce chemical concentrations in groundwater as 
groundwater migrates toward a discharge point such as the bay.  These processes include 
hydrodynamic dispersion, sorption, chemical and biological transformation, dilution in the 
tidal mixing zone, and dilution on discharge to a surface water body.  Therefore, VOCs (most 
significantly, PCE, TCE, and chloroform) and metals (chromium VI and nickel) in 
groundwater are not considered a principal threat waste. 

2.7  REMEDIAL ACTION OBJECTIVES 

RAOs are established based on attainment of regulatory requirements, standards, and guidance; 
contaminated media; COCs; potential receptors and exposure scenarios; and human health and 
ecological risks.  Ultimately, the success of a remedial action is measured by its ability to meet 
the RAOs.  Planned future land use is an important component in developing RAOs, and the 
RAOs for Parcels D-1 and UC-1 are based on the San Francisco Redevelopment Agency’s 1997 
Reuse Plan.  However, the application of the RAOs may need to be revisited if there are 
significant changes in the planned reuse (for example, a recreational use area becomes a 
residential use area).  The RAOs for Parcels D-1 and UC-1 were developed in conjunction with 
the regulatory agencies and are listed below by medium. 

• Soil RAOs: 
1. Prevent exposure to PAHs and metals in soil at concentrations above remediation 

goals developed in the HHRA for the following exposure pathways: 

Ingestion of, outdoor inhalation of, and dermal exposure to surface and subsurface 
soil by industrial workers or construction workers  

2. Prevent exposure to VOCs in soil gas at concentrations that would pose 
unacceptable risk via indoor inhalation of vapors.  Remediation goals for 
VOCs to address exposure via indoor inhalation of vapors may be superseded 
based on COC identification information from future soil gas surveys.  Future 
action levels would be established for soil gas, would account for vapors from 
both soil and groundwater, and would be calculated based on a cumulative 
risk level of 10-6 using the accepted methodology for risk assessments 
at HPS. 
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• Groundwater RAOs: 
1. Prevent exposure by industrial workers to VOCs in the A-aquifer 

groundwater at concentrations above remediation goals via indoor inhalation 
of vapors from groundwater. 

2. Prevent or minimize exposure of construction workers to metals and VOCs in 
the A-aquifer groundwater at concentrations above remediation goals from 
dermal exposure and inhalation of vapors from groundwater. 

• Radiologically Impacted Soil and Structures RAOs: 
1. Prevent exposure to radionuclides of concern in concentrations that exceed 

remediation goals for all potentially complete exposure pathways. 

Remediation goals for soil and groundwater and radiologically impacted sites are listed in 
Tables 4 and 5. 
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TABLE 4.  REMEDIATION GOALS FOR SOIL AND GROUNDWATER 

Exposure Scenario Chemical of Concern Remediation Goal / Basis 
Soil 

Residential a  Manganese 1,431/HPAL 
Arsenic 11.1 / HPAL 
Benzo(a)pyrene 0.33 / PQL 

Industrial 

Benzo(b)fluoranthene 1.76 / RBC 
Arsenic  11.1 / HPAL 
Benzo(a)pyrene 0.65 / RBC 

Construction Worker 

Manganese 6,889 / RBC 
Groundwater 

Benzene 0.63 / RBC 
Carbon Tetrachloride 0.50 / PQL 
Chloroform 1.2 / RBC 
Naphthalene 6.0 / RBC 
Tetrachloroethene 1.0 / PQL 
Trichloroethene 4.8 / RBC 

Industrial – Vapor Intrusion 

Xylene (total) 337 / RBC 
Arsenic 40 / RBC 
Benzene 17 / RBC 
Naphthalene 17 / RBC 
Tetrachloroethene 18 / RBC 

Construction Worker – Trench 
Exposure 

Xylene (total) 861 / RBC 
Migration to Surface Water of Bay Chromium VI 50 / SWC  
 Nickel 96.5 / HGAL  

Notes: 
Soil remediation goals are in milligrams per kilogram (mg/kg). 
Groundwater remediation goals are in micrograms per liter (µg/L). 
Groundwater remediation goals for chromium VI and nickel are at the point of discharge to the bay. 
Exposures in the industrial and construction worker scenarios consider exposure to soil from 0 to 10 feet below ground surface. 
Remediation goals for VOCs to address exposure via indoor inhalation of vapors may be superseded based on COC 
identification information from future soil gas surveys.  These future action levels would be established for soil gas, would 
account for vapors from both soil and groundwater, and would be calculated based on a cumulative risk level of 10-6 using the 
accepted methodology for risk assessments at HPS. 

a A residential remediation goal for manganese is provided in this table even though the risk is based on the portion of 
Block 30A that is within Parcel G not Parcel UC-1. 

HGAL Hunters Point groundwater ambient level 
HPAL Hunters Point ambient level 
PQL Practical quantitation limit  
RBC Risk-based concentration 
SWC Surface water criteria 
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TABLE 5.  REMEDIATION GOALS FOR RADIONUCLIDES 
 

Surfaces  
(dpm/100 cm2) 

Soil  
(pCi/g) 

Radionuclide 
Equipment and 

Waste a Structuresb Residentd 
Water  
(pCi/L) 

Cesium-137 5,000 5,000 0.113 119 
Cobalt-60 5,000 5,000 0.0361 100 
Plutonium-239 100 100 2.59 15 
Radium-226 100 100 1c 5 
Strontium-90 1,000 1,000 0.331 8 
Thorium-232 1,000 36.5 1.69 15 
Hydrogen-3 5,000 5,000 2.28 20,000 
Uranium-235 + daughters 5,000 488 0.195 30 

Notes: Unless otherwise stated, the radiological remediation goals in this table are based on total activity per sample 
including the background. 

a Limits for removable surface activity are 20 percent of these values. 
b Remediation goals are consistent with those issued in the Radiological TCRA Action Memo.  Remediation goals 

meet the 25 millirem per year residual dose level consistent with 10 CFR Section 20.1402.  Furthermore, for most 
radionuclides of concern, goals meet the 15 millirem per year residual dose level consistent with the 1997 EPA 
OSWER Directive (OSWER No. 9200.4-18).  Of exception, is the goal for Thorium-232 which because of detection 
limit technical limitations, corresponds to a dose of 25 millirems per year.  

c Goal is 1 pCi/g above background per agreement with EPA. 
d All radiologically impacted soils in this parcel will be remediated according to Residential Remediation Goals. 

 
ARAR Applicable or relevant and appropriate requirement 
CFR Code of Federal Regulations 
dpm/100cm2 Disintegration per minute per one hundred square centimeters 
EPA U.S. Environmental Protection Agency 
HPS Hunters Point Shipyard 
NRC Nuclear Regulatory Commission 
pCi/g Picocurie per gram 
pC/L Picocurie per liter 
TCRA Time-critical removal action 

2.8  DESCRIPTION AND COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES 

To address contamination in soil and groundwater and radiologically impacted structures and 
soil, preliminary screening of General Response Actions (GRA)(32) and process options was 
completed to refine the remedy selection process, as detailed in the Revised FS Report.  The 
GRAs were also developed considering the planned future land use of each redevelopment 
block because the RAOs were developed based on the planned future land use.  Five soil, four 
groundwater, and two radiological remedial approaches were retained as combinations of 
preliminary remedial alternatives(33) and were evaluated with respect to implementability, 
effectiveness, and relative cost (high, moderate, and low).  Detailed cost analysis was not 
performed as part of this preliminary screening.  
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Five remedial alternatives for soil (no action; ICs and maintained landscaping; excavation, 
disposal, maintained landscaping, and ICs; covers and ICs; and excavation, disposal, covers, and 
ICs), four remedial alternatives for groundwater (no action; long-term monitoring and ICs; in situ 
treatment for VOCs, groundwater monitoring for metals and VOCs, and ICs; and in situ 
treatment for VOCs and metals, groundwater monitoring, and ICs), and two remedial alternatives 
for radiologically impacted structures and soil (no action and survey, decontamination, 
excavation, disposal, and release) were retained for a detailed comparative analysis in 
accordance with the NCP. 

2.8.1  Description of Remedial Alternatives 

Table 6 provides the major components, details, and cost of each remedial alternative identified 
for soil, groundwater, and radiologically impacted sites. 

2.8.2  Comparative Analysis of Remedial Alternatives 

A comparative analysis of alternatives with respect to the nine evaluation criteria(34) was 
completed and is provided below.  Table 7 depicts a relative ranking of the alternatives.   

Threshold Criteria 

Overall Protection of Human Health and the Environment.  The no-action alternatives for soil, 
groundwater, and radiologically impacted structures and soil do not achieve RAOs; therefore, 
they do not protect human health and the environment and are not considered further in this 
ROD.  For soil, Alternatives S-2, S-3, S-4, and S-5 are protective of human health and the 
environment under the anticipated future land use of the site.  For groundwater, Alternatives 
GW-2, GW-3A, GW-3B, GW-4A, and GW-4B are also protective of human health and the 
environment, although the degree of protection varies between the different alternatives.  For 
radiologically impacted structures and soil, Alternative R-2 is protective of human health and the 
environment because it includes remediation that reduces exposure to radionuclides of concern. 

Compliance with ARARs.  ARARs do not apply to the no-action alternatives for soil, groundwater, 
and radiologically impacted structures and soil.  A given alternative for the remaining soil, 
groundwater, and radiological alternatives must either comply with ARARs or provide grounds for 
a waiver.  Alternatives S-2, S-3, S-4, and S-5 comply with all ARARs.  Alternatives GW-4A and 
GW-4B meet all ARARs.  Alternatives GW-2, GW-3A, and GW-3B also meet all ARARs, but 
with potentially less certainty.  Alternative R-2 fulfills all ARARs related to radiologically 
impacted structures or soil. 
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TABLE 6.  REMEDIAL ALTERNATIVES 
 

Remedial 
Alternative Components Details Cost 

Soil Remedial Alternatives 
S-1:  No Action 

No action for 
contaminated soil 
with no restriction 
on activities. 

 Existing soil  No action No cost 

S-2:  ICs and 
Maintained 
Landscaping 

Impose ICs to limit 
land use and 
maintain 
landscaping of 
bare or disturbed 
areas with no 
cover. 

 ICs 
 Maintained 

landscaping 

 ICs, including proprietary controls, restrictive covenants, 
restricted land use, restricted activities, and prohibited activities, 
will be implemented to prevent exposure to areas where there is 
potential unacceptable risk posed by COCs in soil.  Entire 
blocks would not be fenced, and areas within a block that are 
covered with a building footprint or existing cover (such as a 
parking lot) would not be fenced. 

 Maintain landscaping for bare or minimally vegetated areas that 
have been disturbed by excavation or construction and not 
restored with a cover. 

 Maintained landscaping would prevent exposure to asbestos 
that may be present in surface soil and transported by wind 
erosion. 

Capital Cost: $200,000 
Annual O&M Cost:  $170,000 
Present-Worth Cost:  $443,000(35) 

Discount Rate: 3.1% 
Timeframe: 30 years 

Note:  The costs presented are the proportion of the 
Former Parcel D FS costs allocated to Parcels D-1 
and UC-1, based on land area (54 percent).  The 
actual costs associated with this remedial alternative 
are within the -30/+50 percent range of the stated 
present worth cost, as discussed in the original 
Parcel D FS. 
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Remedial 
Alternative Components Details Cost 

Soil Remedial Alternatives (Continued) 
S-3:  Excavation, 
Disposal, 
Maintained 
Landscaping, and 
ICs 

Excavation of 
contaminated soil 
followed by off-site 
disposal, 
maintained 
landscaping, and 
ICs. 

 Excavation of 
soils 

 Off-site disposal 
 Maintain 

landscaping 
 ICs 

 Excavate six areas within Parcel D-1 where PAHs exceed 
remediation goals.  The six areas to be excavated are a total of 
approximately 504 cubic yards of soil.  Assuming a 20-percent 
bulking during this removal, approximately 605 cubic yards of 
soil will be hauled off site for disposal.  In addition, 234 cubic 
yards of existing soil stockpiles within Parcel D-1. 

 Depth of excavations is the maximum depth for human health 
exposure scenarios based on the proposed planned reuse (2 
feet for recreational areas; 10 feet for industrial and residential 
areas). 

Capital Cost: $659,000 
Annual O&M Cost: $157,000 
Present-Worth Cost:  $978,000(36) 
Discount Rate: 3.1% 
Timeframe: 30 years 

Note:  The costs presented are the proportion of the 
overall Former Parcel D FS costs allocated to Parcels 
D-1 and UC-1.  The general costs for Parcels D-1 
and UC-1 are based on land area (54 percent of D) 
whereas for the excavation, 79 percent of the areas 
requiring remediation and 42 percent of the stockpiles 
requiring removal were within the boundary of 
Parcel D-1.  The actual costs associated with this 
remedial alternative are within the -30/+50 percent 
range of the stated present worth cost, as discussed 
in the original Parcel D FS. 

S-4:  Covers and 
ICs  

Install physical 
barriers, such as 
covers, to block 
exposure 
pathways to 
contaminated soil, 
followed by ICs. 

 Install covers 
 ICs 

 Install durable covers that will not break, erode, or deteriorate 
such that the underlying soil becomes exposed.  Existing 
asphalt and concrete surfaces and buildings may be used as 
covers as long as they meet the durability requirement.  Covers 
would be maintained to laterally contain the soil at the shoreline. 
The total area of Parcels D-1 and UC-1 is 52.55 acres.  

 All asphalt covers will be sealed at the start of construction and 
maintained by resealing once every 10 years or as needed to 
prevent opening an exposure pathway. 

 Ground would be covered with a minimum of 4 inches of asphalt 
paving or 2 feet of new soil. 

 Existing soil stockpiles would be hauled off site for disposal. 
 Impose same ICs as those for Alternative S-2. 

Capital Cost: $1,285,000 
Annual O&M Cost: $756,000 
Present-Worth Cost: $2,452,000(37) 
Discount Rate: 3.1% 
Timeframe: 30 years 

Note:  The costs presented are the proportion of the 
Former Parcel D FS costs allocated to Parcels D-1 
and UC-1, based on land area (54 percent) and 
volume of stockpiles (42 percent) at Parcel D-1.  The 
costs associated with this remedial alternative are 
within the -30/+50 percent range of the stated present 
worth cost, as discussed in the original Parcel D FS. 
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Remedial 
Alternative Components Details Cost 

Soil Remedial Alternatives (Continued) 
S-5:  Excavation, 
Disposal, Covers, 
and ICs  

Excavation of 
contaminated soil 
followed by off-site 
disposal, covers, 
and ICs. 

 Excavation of 
soil 

 Off-site disposal 
 Install covers 
 ICs 

 Excavate six areas within Parcel D-1 where PAHs exceed 
remediation goals.  The six areas to be excavated are a total of 
approximately 504 cubic yards of soil.  Assuming a 20-percent 
bulking during this removal, approximately 605 cubic yards of 
soil will be hauled off site for disposal.  In addition, 234 cubic 
yards of existing soil stockpiles within Parcel D-1 would also be 
hauled off site.  These stockpiles pre-date the ongoing 
radiological TCRA. 

 Depth of excavations is the maximum depth for human health 
exposure scenarios based on the proposed planned reuse (2 
feet for recreational areas; 10 feet for industrial and residential 
areas). 

 Install durable covers that would be maintained to minimize 
breakage, erosion, or deterioration such that the underlying soil 
becomes exposed.  Covers would be maintained to laterally 
contain the soil at the shoreline. Standard construction practices 
for roads, sidewalks, and buildings would likely be adequate to 
meet this performance standard.  Other examples of covers 
could include a minimum 4 inches of asphalt (or 2 inches of 
asphalt over a 4- to 6-inch base) or a minimum 2 feet of clean 
imported soil.  The covers must achieve a full cover over the 
entire parcel.  The cover design will be provided in the RD. 

Capital Cost: $1,707,000 
Annual O&M Cost: $770,000 
Present-Worth Cost: $2,970,000(38) 
Discount Rate: 3.1% 
Timeframe: 30 years 

Note:  The costs presented are the proportion of the 
overall Former Parcel D FS costs allocated to 
Parcels D-1 and UC-1.  The general costs for 
Parcels D-1 and UC-1 are based on land area (54 
percent of D) whereas for the excavation, 79 percent 
of the areas requiring remediation and 42 percent of 
the stockpiles requiring removal were within the 
boundary of Parcel D-1.  The costs associated with 
this remedial alternative are within the -30/+50 
percent range of the stated present worth cost, as 
discussed in the original Parcel D FS. 

S-5:  Excavation, 
Disposal, Covers, 
and ICs  

Excavation of 
contaminated soil 
followed by off-site 
disposal, covers, 
and ICs. 
(Continued) 

  Existing asphalt and concrete surfaces and buildings may be 
used as covers as long as they meet the durability requirement 

 All asphalt covers will be sealed at the start of construction and 
maintained to meet the performance standard of preventing 
exposure to soil and being durable. 

 Impose same ICs as those for Alternative S-2. 
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Remedial 
Alternative Components Details Cost 

Groundwater Remedial Alternatives 
GW-1:  No Action 

No action for 
contaminated 
groundwater with 
no restriction on 
activities. 

 Existing 
groundwater 

 No action No cost 

GW-2:  Long-Term 
Monitoring and ICs  

Implement 
monitoring to 
assess migration 
of chemicals and 
ambient 
conditions, 
followed by ICs. 

 Groundwater 
monitoring 

 ICs 
 

 Monitor VOCs and metals at strategically located monitoring 
wells to see if plumes are stable or mobile.  Frequency and 
duration will be established at the RD stage.   

 ICs, including proprietary controls, restrictive covenants, 
restricted land use, restricted activities, and prohibited activities, 
will be implemented to prevent exposure to groundwater where 
there is potential unacceptable risk posed by COCs in 
groundwater. 

Capital Cost: $70,000 
Annual O&M Cost: $664,000 
Present-Worth Cost: $880,000(39) 
Discount Rate: 3.1% 
Timeframe: 30 years 

Note:  Most of the costs are primarily associated with 
the plumes that originate in Parcel G; therefore, it is 
assumed that the costs for Parcels D-1 and UC-1 
associated with this remedial alternative are only 
25 percent of the original costs and are within the 
-30/+50 range of the stated present worth cost, as 
discussed in the original Parcel D in the FS. 
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Remedial 
Alternative Components Details Cost 

Groundwater Remedial Alternatives (Continued) 
GW-3 (A&B):  In 
Situ Treatment for 
VOCs, 
Groundwater 
Monitoring for 
Metals and VOCs, 
and ICs 

Treat groundwater 
with VOCs with a 
biological 
substrate or ZVI, 
followed by 
monitoring and 
ICs. 

 Treatment 
 Monitoring 
 ICs 

 Perform in situ pilot tests to confirm performance and support 
design and layout of the groundwater treatment system for 
VOCs. 

 Treat groundwater with an in situ injection of a biological 
substrate (GW-3A) or ZVI (GW-3B) to create conditions where 
VOCs are reduced in groundwater. 

 Monitor VOCs and metals at strategically located monitoring 
wells to see if plumes are stable or mobile.  Frequency and 
duration will be established at the RD stage. 

 Impose same ICs as those for Alternative GW-2.  ICs will remain 
in place until the selected remedial goals are achieved that allow 
for unlimited use and unrestricted exposure. 

Capital Cost: $173,000 (GW-3A)/$778,000 (GW-3B) 
Annual O&M Cost: $338,000 (both A&B) 
Present-Worth Cost: $613,000 (GW-3A)/$1,338,000 
(GW-3B) (40) 
Discount Rate: 3.1% 
Timeframe: 30 years 

Note:  Most of the costs are primarily associated with 
the plumes that originate in Parcel G; therefore, it is 
assumed that the costs for Parcels D-1 and UC-1 
associated with this remedial alternative are only 
25 percent of the original costs and are within the 
-30/+50 percent range of the stated present worth 
cost, as discussed in the original Parcel D in the FS. 

GW-4 (A&B):  In 
Situ Treatment for 
VOCs and Metals, 
Groundwater 
Monitoring, and 
ICs 

Treat groundwater 
with VOCs and 
metals with a 
biological 
substrate or ZVI, 
following by 
monitoring and 
ICs. 

 Treatment 
 Monitoring 
 ICs 

 Perform in situ pilot tests to confirm performance and support 
design and layout of the groundwater treatment system for 
VOCs and metals. 

 Treat groundwater with an in situ injection of a biological 
substrate (GW-4A) or ZVI (GW-4B) to create conditions where 
both VOCs and metals concentrations are reduced in 
groundwater to remedial goals. 

 Monitor VOCs and metals at strategically located monitoring 
wells to see if plumes are stable or mobile.  Frequency and 
duration will be established at the RD stage.   

 Impose same ICs as those for Alternative GW-2.  ICs will remain 
in place until the selected remedial goals are achieved that allow 
for unlimited use and unrestricted exposure. 

Capital Cost: $260,000 (GW-4A)/$1,580,000 (GW-4B) 
Annual O&M Cost: $338,000 (for both A&B) 
Present-Worth Cost: $718,000 (GW-4A)/$2,300,000  
(GW-4B) (41) 
Discount Rate: 3.1% 
Timeframe: 30 years 

Note:  Most of the costs are primarily associated with 
the plumes that originate in Parcel G; therefore, it is 
assumed that the costs for Parcels D-1 and UC-1 
associated with this remedial alternative are only 
25 percent of the original costs and are within the 
-30/+50 percent range of the stated present worth 
cost, as discussed in the original Parcel D in the FS.   
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Remedial 
Alternative Components Details Cost 

Radiologically Impacted Structures and Soil Remedial Alternatives 
R-1:  No Action 

No action for 
radiologically 
impacted 
structures and soil 
with no restriction 
on activities. 

 Existing 
structures 

 Existing soil 

 No action No cost 

R-2:  Survey, 
Decontamination, 
Excavation, 
Disposal, and 
Release 

Survey existing 
structures, 
followed by 
excavation and 
off-site disposal of 
contaminated 
materials and soil. 

 Survey 
 Decontamination 
 Excavation 
 Disposal 
 Release 

 Survey structures, former building sites, and radiologically 
impacted areas. 

 Decontaminate buildings. 
 Excavate storm drain and sanitary sewer lines, and excavate at 

outdoor and radiologically impacted areas. 
 Dispose of excavated materials and soils at off-site facilities. 
 Conduct surveys to ensure that remediation goals are met for all 

radiologically impacted sites in Parcels D-1 and UC-1. 
 

Capital Cost::  $15,200,000 
Annual O&M Cost:  None  
Present-Worth Cost:  $15,200,000(42) 
Discount Rate:  Not applicable 
Timeframe:  Approximately 1 year 

Note: The costs presented are the proportion of the 
Former Parcel D FS costs that were allocated to 
Parcels D-1 and UC-1 based on the number of 
radiological sites identified in Parcels D-1 and UC-1 
(49 percent).  The costs associated with this remedial 
alternative are within the -30/+50 percent range of the 
stated present worth cost, as discussed in the original 
Parcel D in the radiological addendum to the FS. 
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TABLE 7.  RELATIVE RANKING OF REMEDIAL ALTERNATIVES 
 

Soil Groundwater 
Radiologically Impacted 

Structures and Soil 

CERCLA Criteria 
S-1 

No Action 

S-2 
Institutional 
Controls and 
Maintained 

Landscaping 

S-3 
Excavation, 
Disposal, 

Maintained 
Landscaping, 

and ICs 

S-4 
Covers 

and 
ICs 

S-5*** 
Excavation, 
Disposal, 
Covers, 
and ICs 

GW-1
No 

Action 

GW-2 
Long-Term 
Monitoring 

and 
Institutional 

Controls 

GW-3 (A&B) 
In Situ Treatment 

for VOCs, 
Groundwater 
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Metals and VOCs, 

and ICs 
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ICs 
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R-2*** 
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Excavation, 

Disposal, and 
Release 

Threshold Criteria 

Overall Protection 
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and the 
Environment 

No 
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Compliance with 
ARARs 
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Permanence            
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Toxicity, Mobility, 
or Volume through 
Treatment 

           

Short-Term 
Effectiveness 

           
Implementability 

           
Present-Worth 
Cost ($M) 
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1.3 (GW-3B) 

0.7 (GW-4A) 
2.3 (GW-4B) 

0 15 
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State Acceptance 

           
Community 
Acceptance 

           

Notes: Fill symbol by quarters from open (poor) to full (excellent).  *** Indicates preferred alternative 
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Primary Balancing Criteria 

Criteria Long-Term Effectiveness and Permanence.  Alternative S-5 is rated the highest with 
respect to long-term effectiveness and permanence because it includes the effective and 
permanent remedies of removal and disposal off site from Alternatives S-3, and the 
parcel-wide covers and ICs from Alternative S-4.  The long-term permanence is lower for 
Alternatives S-2 and S-4, which rely more heavily on ICs to meet the RAOs for the chemicals 
that are left in place, and higher for Alternatives S-3 and S-5, which include excavations that 
reduce the volume of on-site contaminants.  Alternatives S-2, S-3, S-4, and S-5 would also 
provide long-term effectiveness in meeting the RAOs through reliance on continual 
enforcement of covenants to restrict use of property to maintain covers and access restrictions.  
Alternative S-3 provides long-term effectiveness and permanence for PAH-contaminated soil 
that is excavated, but relies on access restrictions for other COCs until ICs are implemented.  
Alternative S-4 provides a permanent cover before development, but does not permanently 
remove any contamination.  Since no action will be taken under Alternative S-1, it does not 
provide a long-term effective or permanent solution to the soil risks present at the site. 
Alternatives GW-4A and GW-4B would provide the highest level of long-term effectiveness 
and permanence because COCs would be degraded or immobilized.  Alternative GW-2 would 
provide a moderate level of effectiveness and permanence because groundwater plumes would 
be addressed only through ICs and monitoring to assess the potential migration of 
contaminants.  Alternatives GW-3A and GW-3B would provide a higher level of long-term 
effectiveness and permanence than Alternative GW-2, because VOCs would be degraded or 
immobilized, but metals would be addressed through ICs and monitoring, using the 
plume-specific attenuation factors and the chemical-specific trigger levels for metals.  All 
alternatives, except for Alternative GW-1, provide an adequate and reliable level of controls. 

Alternative R-2 would provide excellent long-term effectiveness and performance for 
radiologically impacted sites.  Alternative R-1 provides very little long-term effectiveness and 
performance because it includes no action. 

Reduction in Toxicity, Mobility, or Volume through Treatment.  None of the alternatives 
proposed for remediating soils at Former Parcel D includes treatment as a GRA; therefore, all 
of the alternatives (S-1, S-2, S-3, S-4, and S-5) are rated poor with respect to reducing the 
mobility, toxicity, or volume through treatment.   

Alternatives GW-4A and GW-4B are rated the highest because they both reduce the toxicity 
and volume of contaminants by active treatment of VOCs, and the chromium VI and nickel 
plumes that may have migrated from Parcel G.  The treatment would also reduce the mobility 
of the chromium VI and nickel plumes by in situ precipitation of metals from their dissolved 
phase.  Mobility of these contaminants would be monitored and human health exposure would 
be eliminated through ICs.  Alternatives GW-3A and GW-3B would reduce the toxicity or 
volume of VOC contaminants through treatment, but would monitor the mobility of metals 
contamination through the groundwater monitoring program and eliminate exposure through 
the use of ICs.  Alternative GW-2 would not reduce the toxicity or volume of contaminants, 
and would also monitor the mobility of the contamination through the groundwater monitoring 
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program and eliminate exposure through the use of ICs.  Alternative GW-1 does not reduce the 
mobility, toxicity, or volume of contaminants in groundwater.   

Alternatives R-1 and R-2 are both rated poor because they do not include treatment that would 
result in the destruction, transformation, or irreversible reduction in radionuclides of concern 
mobility. 

Short-Term Effectiveness.  Alternative S-1 has the least effect on the community, remedial 
workers, or the environment by the implementation because it includes no actions.  Alternatives 
S-2 and S-4 introduce less risk to these receptors because they do not include excavation, 
hauling, and disposal of soil that contains contamination.  Alternatives S-3 and S-5 include 
removing and hauling soils with contamination that would pose potential risk to these receptors, 
although this risk is considered low and mitigation measures would be implemented. 

All of the alternatives scored well in terms of short-term effectiveness according to the criteria.  
Alternatives GW-3A, GW-3B, GW-4A, and GW-4B pose a slightly greater risk through use of 
active in situ treatment compared with Alternative GW-2.  Alternatives GW-2, GW-3A, GW-3B, 
GW-4A, and GW-4B all pose a very low risk to workers during implementation of the 
groundwater monitoring program.  Alternative GW-2 may pose a slightly greater risk than 
Alternatives GW-3A, GW-3B, GW-4A, and GW-4B because they require active on-site 
remediation.  Alternative GW-1 has an excellent short-term effectiveness rating as no remedial 
actions are conducted under this alternative. 

Alternative R-1 has the least effect on the community, remedial workers, or the environment 
because it includes no actions; therefore, it would not disturb the radionuclides of concern.  
Alternative R-2 includes removing and hauling contaminated soil and building materials from the 
site.  This alternative would pose a potential risk to the community, remedial workers, or the 
environment, although this risk is considered low and mitigation measures would be implemented. 

Implementability.  Distinction among the alternatives for implementability is minimal.  
Alternatives S-2, S-3, and S-4 require implementation of ICs.  Installing covers (Alternative 
S-4) and excavating soil (Alternatives S-3 and S-5) are standard technologies that are easy to 
implement.  Alternative S-1 does not involve remedial technologies or ICs and requires no 
implementation.   

Alternatives GW-1 and GW-2 have the highest rating and are technically the easiest to 
implement.  Alternative GW-2 would require the greater resources to conduct the long-term 
groundwater monitoring program; however, these resources are readily available.  
Alternatives GW-3A, GW-3B, GW-4A, and GW-4B are more complex to implement because of 
the injection treatment; however, this treatment is expected to be a one-time injection that would 
reduce the resources required for groundwater monitoring as compared to Alternative GW-2.  
Alternatives GW-3A and GW-4A may be easier to implement because the injected substrates are 
slow-release compounds that continue to degrade or precipitate COCs over time, which increases 
the potential to react with contaminants as they disperse in the aquifer. 
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Alternative R-2 requires the use of standard technologies that are easy to implement.  Alternative 
R-1 does not involve remedial technologies and requires no implementation.  Therefore, the 
distinction between these two alternatives regarding implementability is minimal. 

Cost.  Alternatives S-1 requires no action; therefore, no costs are associated with this alternative.  
Alternative S-2 is the least costly ($443,000) because it includes no active remediation before the 
property is transferred.  Alternative S-3 has moderate cost (approximately $978,000), and 
Alternatives S-4 and S-5 that include the covers as a process option have the greatest cost 
(approximately $2.45 million and $2.97 million). 

Alternative GW-1 has the highest rating because no actions would be taken resulting in no cost.  
The cost of Alternative GW-3A is moderate (approximately $613,000) because of in situ treatment 
of VOCs and long-term monitoring of metals.  The costs of Alternative GW-2 are slightly higher 
(approximately $880,000), most of which is for the 30 years of long-term monitoring.  The cost of 
Alternative GW-4A is similar (approximately $718,000).  The capital cost of Alternative GW-3B 
is the second highest because of the cost of the ZVI additive treatment for VOC plumes ($1.34 
million).  The capital cost for Alternative GW-4B is the highest because of the cost of the ZVI 
additive treatment for both VOC and metal plumes ($2.3 million).   

Alternative R-1 requires no action; therefore, no costs are associated with this alternative.  
Alternative R-2 is costly ($15 million) but effectively addresses all radiologically impacted sites. 

Modifying Criteria 

State Acceptance.  State involvement has been solicited throughout the CERCLA process.  The 
State of California concurs with the Navy’s selected remedial alternatives.  

Community Acceptance.  Community acceptance is evaluated based on comments received 
from the public during the public comment period for the proposed plan.  The proposed plan was 
presented to the community and discussed during a public meeting on July 30, 2008.  Comments 
were also gathered during the public comment period from July 23 through August 22, 2008.  
Attachment B, the responsiveness summary, of this ROD addresses the public’s comments and 
concerns about the selected remedial alternatives at Parcels D-1 and UC-1. 

2.9  SELECTED REMEDY 

2.9.1  Rationale for Selected Remedy 

The selected remedy for Parcels D-1 and UC-1 is Alternative S-5 (excavation, disposal, covers, 
and ICs) for soil; Alternative GW-4A and B (treatment, monitoring, and ICs) for groundwater; 
and Alternative R-2 (survey, decontamination, excavation, disposal, and release) for 
radiologically impacted structures and soil.  The selected remedy provides the best balance of 
tradeoffs with respect to the nine criteria.  The remedy for soil meets the RAOs by 
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excavating and disposing of contaminated soils with PAHs at concentrations that exceed 
remediation goals, thus removing the source of contamination.  Additionally, the entire parcel 
will be covered to cut off potential exposure pathways to arsenic, manganese, and any 
remaining COCs in soils.  The remedy for groundwater meets the RAOs by 
treating groundwater to reduce concentrations of VOCs and metals to below remediation goals, 
thus removing the source of contamination.  Monitoring will be implemented as needed to 
confirm the treatment was successful as identified in the RD.  The remedy for 
radiologically impacted sites meets the RAOs by identifying and decontaminating any 
impacted structures.  Additionally, remaining contaminated materials, storm drains and 
sewers, and soils would be excavated and disposed of off site, thereby removing the source 
of contamination. 

ICs, including restrictive covenants regulating restricted land use, restricted activities, and 
prohibited activities, will be implemented to prevent exposure to areas where potential 
unacceptable risk is posed by COCs in soil and groundwater.  ICs will remain in place as 
long as contamination remains at the site above levels that allow for unlimited use and 
unrestricted exposure. 

2.9.2  Description of Selected Remedy 

The selected remedy for soil consists of removing soil in selected areas where COCs exceed 
remediation goals and disposing of excavated soil at an off-site facility.  Six areas are planned 
for excavation within Parcel D-1 with a total of approximately 504 cubic yards of soil to be 
removed.  Assuming a 20-percent bulking during this removal, approximately 605 cubic yards of 
soil will be hauled off site for disposal.  In addition, 234 cubic yards of existing soil stockpiles 
within Parcel D-1 that may contain hazardous levels of contamination but pre-date the 
radiological TCRA will be hauled off site for disposal as part of this alternative.  There are no 
excavations or stockpiles within Parcel UC-1. 

If the TCRA does not achieve the remedial goals, work will continue until the remedial goals 
specified in the ROD are met.  Across all of Parcels D-1 and UC-1, durable covers will be 
applied as physical barriers to cut off potential exposure to metals in soil.  The ubiquitous 
naturally occurring metals prevent the parcels from being suitable for unrestricted residential 
reuse as shown in the Final Revised Feasibility Study for Parcel D.  Existing asphalt and 
concrete surfaces (repaired as necessary to be durable) and buildings will act as covers.  The type 
of new covers installed will be consistent with the redevelopment plan (for example, soil covers 
may be used for open space areas or asphalt for industrial areas).  The cover design, including 
details on how the cover would be finished at the seawalls, will be provided in the RD.  Covers 
will be maintained to contain the soil at the seawall.  The RD will include plans for inspection 
and maintenance to ensure the covers remain intact.  ICs will be implemented to maintain the 
integrity of the covers, including where the covers meet the seawall.  With the construction and 
maintenance of durable covers and implementation of specified ICs, the remedy will be 
protective with respect to the cumulative risks (residential scenario) identified in Section 2.5.1 
and Table 2.  Modification of the covers will be governed by the LUC RD report and Risk 
Management Plan discussed below and its terms will be enforced by the regulatory agencies. 
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The selected remedy for groundwater consists of actively treating VOCs in groundwater using an 
injected biological substrate or ZVI to destroy the VOCs in the IR-71 groundwater plume and 
minimize the possible migration of metals in the groundwater plume at IR-09 into Parcel UC-1 
(see Figure 7).  A treatability study is currently being conducted in Parcels G and D-1 using ZVI 
injection points in the plumes associated with IR-71.  Groundwater monitoring will occur in and 
around the remediation areas and also in downgradient locations in D-1 and UC-1, as necessary.  
The locations of monitoring points and the monitoring frequency will be established in the RD.  
The RD will use current information on the plume extent and concentration to select the actual 
injection parameters.  The monitoring plan will be flexible to allow modifications as data are 
collected.   

Soil vapor surveys will be conducted for the following purposes: 

• To evaluate potential vapor intrusion risks, 

• To identify COCs for which risk-based numeric action levels for VOCs in soil gas 
would be established (based on a cumulative risk of 10-6), 

• To identify where the initial areas requiring institutional controls (ARIC) for VOCs 
would be retained and where they would be released, and 

• To evaluate the need for additional remedial action in order to remove ARICs. 

The selected remedy for radiologically impacted soil and structures consists of surveying 
radiologically impacted buildings and former building sites with documented radiological 
impacts for unrestricted release.  Unrestricted release means that a property can be used for any 
residential or commercial purpose once regulatory requirements have been met.  To meet the 
objective of unrestricted radiological release, residential remedial goals will be used for 
radiologically impacted buildings, storm drains, sewer lines, and soil.  Decontamination will be 
performed and buildings will be dismantled if necessary.  Remaining radiologically impacted 
storm drains and sanitary sewer lines throughout Parcels D-1 and UC-1 will be removed and 
disposed of off site.   

The Navy has continued to conduct its ongoing HPS Radiological Removal Action.  As of the 
date of this ROD, the Navy has completed the removal of radiologically impacted storm and 
sanitary sewer piping within Parcel G and is close to completing the removal actions in Parcel 
UC-1.  Survey and removal actions at Parcel D-1 have been scheduled to begin in late 2009.  
Once the removal actions have been completed at Parcels D-1 and UC-1, a RACR will 
summarize all Building, Storm and Sewer Drain Final Status Survey Reports and Survey Unit 
Package Reports.  Following concurrence on the RACR, unrestricted radiological release is to be 
granted.  Should unrestricted radiological release not be achieved, further remedial actions will 
occur to meet remedial goals established in the ROD.  Each radiologically impacted site will be 
investigated through the CERCLA process.  If the final report of the site investigation is 
approved by the stakeholders and the site is determined to require no further action, the 
classification of “radiologically impacted” may be removed.   
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The survey and removals will occur before any covers are installed as part of Alternative S-5.  
Buildings, former building sites, and excavated areas will be surveyed after cleanup is completed 
to ensure that no residual radioactivity is present at levels above the remediation goals.  
Excavated soil, building materials, and drain material from radiologically impacted sites will be 
screened and radioactive sources and contaminated soil will be removed and disposed of at an 
off-site, low-level radioactive waste facility.   

ICs(43) will be implemented to prevent exposure to areas where potential unacceptable risk is 
posed by COCs in soil and groundwater.  ICs are legal and administrative mechanisms used to 
implement land use restrictions that are used to limit the exposure of future landowners or 
users of the property to hazardous substances present on the property, and to ensure the 
integrity of the remedial action.  ICs are required on a property where the selected remedial 
cleanup levels result in contamination remaining at the property above levels that allow for 
unlimited use and unrestricted exposure.  ICs will be maintained until the concentrations of 
hazardous substances in soil and groundwater are at such levels to allow for unrestricted use 
and exposure.  Implementation of ICs includes requirements for monitoring and inspections, 
and reporting to ensure compliance with land use or activity restrictions. 

The Navy has concluded that it will rely on proprietary controls in the form of environmental 
restrictive covenants as provided in the “Memorandum of Agreement Between the United 
States Department of the Navy and the California Department of Toxic Substances Control” 
and attached covenant models (Navy and DTSC 2000) (hereinafter referred to as the 
“Navy/DTSC MOA”). 

More specifically, land use and activity restrictions will be incorporated into two separate legal 
instruments as provided in the Navy/DTSC MOA:  

1. Restrictive covenants included in one or more Quitclaim Deeds from the Navy to 
the property recipient. 

2. Restrictive covenants included in one or more “Covenant to Restrict Use of 
Property” entered into by the Navy and DTSC as provided in the Navy/DTSC 
MOA and consistent with the substantive provisions of California Code of 
Regulations (Cal. Code Regs.) tit. 22 § 67391.1.   

The “Covenant(s) to Restrict Use of Property” will incorporate the land use restrictions into 
environmental restrictive covenants that run with the land and that are enforceable by DTSC 
and EPA as a third party beneficiary against future transferees and users.  The Quitclaim 
Deed(s) will include the identical land use and activity restrictions in environmental restrictive 
covenants that run with the land and that will be enforceable by the Navy against future 
transferees.  

The activity restrictions in the “Covenant(s) to Restrict Use of Property” and Deed(s) shall be 
addressed in the Land Use Control Remedial Design (LUC RD) Report that would be reviewed 
and approved by the FFA signatories.  The LUC RD shall be referenced in the applicable 
Covenant to Restrict Use of Property and Deed.  The LUC RD shall be submitted in 
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accordance with the FFA schedule.  The LUC RD shall specify soil and groundwater 
management procedures for compliance with the remedy selected in the Parcels D-1 and UC-1 
ROD.  The LUC RD shall identify the roles of local, state, and federal government in 
administering the LUC RD and shall include, but not be limited to, procedures for any 
necessary sampling and analysis requirements, worker health and safety requirements, and any 
necessary site-specific construction and/or use approvals that may be required. 

Land use restrictions will be applied to specified portions of the facility and described in findings 
of suitability to transfer, findings of suitability for early transfer, “Covenant(s) to Restrict Use of 
Property” between the Navy and DTSC, and any Quitclaim Deed(s) conveying real property 
containing Parcels D-1 and UC-1 at HPS. 

A Risk Management Plan (RMP) may be prepared by the City and County of San Francisco and 
approved by the FFA signatories that may set forth certain requirements and protocols for 
implementing the activity restrictions specified in the ROD. 

Access 

The Deed and Covenant shall provide that the Navy and FFA signatories and their respective 
officials, agents, employees, contractors, and subcontractors shall have the right to enter upon 
HPS Parcels D-1 and UC-1 for purposes consistent with the Navy IR Program or the FFA. 

Implementation 

The Navy shall address and describe IC implementation and maintenance actions including but 
not limited to frequency and requirements for periodic inspections during development and 
post development, monitoring, and reporting in the preliminary and final LUC RD reports to be 
developed and submitted to the FFA signatories for review and approval pursuant to the FFA 
(see “Navy Principles and Procedures for Specifying, Monitoring and Enforcement of Land 
Use Controls and Other Post-ROD Actions” attached to January 16, 2004 Department of 
Defense memorandum titled “Comprehensive Environmental Response, Compensation and 
Liability Act [CERCLA] Record of Decision [ROD] and Post-ROD Policy”).  The preliminary 
and final LUC RD reports are primary documents as provided in Section 7.3 of the FFA. 

The Navy is responsible for implementing, maintaining, reporting on, and enforcing land use 
controls.  Although the Navy may later transfer these procedural responsibilities to another party 
by contract, property transfer agreement, or through other means, the Navy shall retain ultimate 
responsibility for remedy integrity. 

Activity Restrictions that Apply throughout Parcels D-1 and UC-1 

The following sections describe the IC objectives to be achieved through activity restrictions 
throughout Parcels D-1 and UC-1 in order to ensure that any necessary measures to protect 
human health and the environment and the integrity of the remedy have been undertaken. 
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Restricted Activities 

The following restricted activities throughout HPS Parcels D-1 and UC-1 must be conducted in 
accordance with the “Covenant(s) to Restrict Use of Property”, Quitclaim Deed(s), the Parcels 
D-1 and UC-1 RMP, the LUC RD report, and if required, any other work plan or document 
approved in accordance with these referenced documents and must be further reviewed and 
approved by the FFA signatories: 

a. “Land disturbing activity” which includes but is not limited to:  (1) excavation of 
soil, (2) construction of roads, utilities, facilities, structures, and appurtenances of 
any kind, (3) demolition or removal of “hardscape” (for example, concrete 
roadways, parking lots, foundations, and sidewalks), (4) any activity that involves 
movement of soil to the surface from below the surface of the land, and (5) any other 
activity that causes or facilitates movement of known contaminated groundwater.   

b. Alteration, disturbance, or removal of any component of a response or cleanup 
action (including but not limited to pump-and-treat facilities, shoreline protection, 
and soil cap/containment systems); groundwater extraction, injection, and 
monitoring wells and associated piping and equipment; or associated utilities. 

c.  Extraction of groundwater and installation of new groundwater wells with the 
exception of environmental sampling and monitoring requirements described in 
this ROD. 

d.  Removal of or damage to security features (for example, locks on monitoring 
wells, survey monuments, fencing, signs, or monitoring equipment and associated 
pipelines and appurtenances). 

Prohibited Activities 

The following activities are prohibited throughout HPS Parcels D-1 and UC-1: 

a. Growing vegetables or fruits in native soil for human consumption. 
b. Use of groundwater. 

Proposed Activity Restrictions Relating to VOC Vapors at Specific Locations within 
Parcels D-1 and UC-1 

Any proposed construction of enclosed structures must be approved in accordance with the 
“Covenant(s) to Restrict Use of the Property,” Quitclaim Deed(s), LUC RD, and the RMP with 
approval of the FFA signatories prior to the conduct of such activity within the ARIC for VOC 
vapors to ensure that the risks of potential exposures to VOC vapors are reduced to acceptable 
levels that are adequately protective of human health.  The reduction in potential risk can be 
achieved through engineering controls or other design alternatives that meet the specifications set 
forth in the ROD, RD reports, LUC RD report, and the RMP.  Initially, the ARIC will include all 
of Parcels D-1 and UC-1.  The ARIC for VOC vapors may be modified by the FFA signatories as 
the soil contamination areas and groundwater contaminant plumes that are producing unacceptable 
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vapor inhalation risks are reduced over time or in response to further soil, vapor, and groundwater 
sampling and analysis for VOCs that establishes that areas now included in the ARIC for VOC 
vapors do not pose unacceptable potential exposure risk to VOC vapors. 

Additional Land Use Restrictions for Areas Designated for Industrial Reuse 

The following restricted land uses for property areas designated for industrial land uses in the San 
Francisco Redevelopment Agency’s Reuse Plan must be reviewed and approved by the FFA 
Signatories in accordance with the “Covenants to Restrict Use of the Property,” Quitclaim Deed(s), 
LUC RD, and the RMP for each parcel prior to use of the property for any of the following 
restricted uses: 

a. A residence, including any mobile home or factory built housing, constructed or 
installed for use as residential human habitation, 

b. A hospital for humans, 

c. A school for persons under 21 years of age, or 

d. A daycare facility for children. 

2.9.3  Expected Outcomes of the Selected Remedy 

For soil, the expected outcome is that excavation will remove contaminated soil that exceeds 
remediation goals for PAHs.  Residual risks from these and other COCs would be mitigated 
through the use of durable covers and access restrictions to restrict exposure.  Following 
implementation of the remedy, the property will be suitable for the uses specified in the 
redevelopment plan. 

The groundwater remedy is expected to achieve remediation goals by actively treating VOCs and 
metals in groundwater to restore the aquifer quality by reducing or immobilizing the mass of 
contaminants of concern in groundwater to levels that do not pose a threat to human health 
through the inhalation exposure pathway.  A treatability study using ZVI injections is currently 
underway in both Parcels G and D-1.  Although treatment of groundwater is expected to reduce 
VOC vapors released from groundwater, ARICs for vapor intrusion may be needed at a few 
locations at Parcels D-1 and UC-1.  Furthermore, the Navy intends to prohibit the use of 
groundwater at Parcels D-1 and UC-1 through the use of ICs. 

For radiological contamination, the remedy includes surveys, decontamination, excavation, and 
off-site disposal.  The removal of contaminants from radiologically impacted buildings and 
former building sites with documented radiological impacts, and removal of 
potential radiologically impacted sanitary and storm sewers and soils, are expected to result in 
a reduction of the potential risks to levels below remediation goals associated with exposure to 
radionuclides of concern.   
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The historical radiological assessment (HRA) classified several buildings, former building sites, 
and land areas in Parcels D-1 and UC-1 as “radiologically impacted.”  Each of the radiologically 
impacted sites will be investigated through the CERCLA process.  If the final report of the site 
investigation is approved by the stakeholders and the site is determined to require no further action, 
the classification of “radiologically impacted” may be removed. 

2.9.4  Statutory Determinations 

In accordance with the NCP, the selected remedy meets the following statutory determinations. 

• Protection of Human Health and the Environment – The selected remedy for soil 
will protect human health and the environment through excavation of contaminated 
soil, preventing exposure to remaining metals by installing durable covers, and the 
implementation of ICs.  The selected remedy for groundwater will provide long-term 
protection by reducing concentrations of VOCs and metals through treatment. 

• Compliance with ARARs – CERCLA § 121(d)(1) states that remedial actions on 
CERCLA sites must attain (or the decision document must justify the waiver of) any 
federal or more stringent state environmental standards, requirements, criteria, or 
limitations that are determined to be legally applicable or relevant and appropriate.  
Chemical-specific ARARs are health- or risk-based numerical values or methods that, 
when applied to site-specific conditions, establish the acceptable amount or 
concentration of a chemical that may be found in, or discharged to, the environment.  
Location-specific ARARs are restrictions on the concentrations of hazardous 
substances or on conducting activities solely because they are in specific locations.  
Specific locations include floodplains, wetlands, historic places, and sensitive 
ecosystems or habitats.  Action-specific ARARs are technology- or activity-based 
requirements or limitations for remedial activities.  These requirements are triggered 
by the particular remedial activities conducted at the site.  The remedial alternatives 
selected by the Navy will meet substantive provisions of all chemical-, location-, and 
action-specific ARARs.  The ARARs that will be met by the selected alternatives are 
summarized in Attachment A. 

• Cost-Effectiveness – The selected remedy would provide overall protectiveness 
proportional to their costs and are therefore considered cost-effective.   

• Utilization of Permanent Solution and Alternative Treatment Technologies or 
Resource Recovery Technologies to the Maximum Extent Practicable – The 
Navy has determined that a containment remedy, combined with excavation of small 
quantities of more highly contaminated soil, represents the maximum extent to 
which permanent solutions can be used in a cost effective manner because soil 
contamination is widely dispersed across the installation.  The in situ treatment of 
contaminated groundwater meets the preference for alternative treatment 
technologies.  The selected remedy is expected to be permanent and effective in light 
of the anticipated land use. 
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• Preference for Treatment as a Principal Element – The selected remedy for soil 
does not satisfy the statutory preference for treatment as a principal element of the 
remedy because there is no cost-effective means of treating the large quantity of 
low-level soil contamination and the small quantities of soil to be excavated cannot be 
treated in a cost-effective manner.  The soil remedy will not reduce the toxicity, 
mobility, or volume of hazardous substances, pollutants, or contaminants through 
treatment for the contaminated soil remaining on site but will provide for the off-site 
disposal of more highly contaminated soil at a facility which will minimize the 
potential for those hazardous substances to migrate or otherwise pose a threat.  The 
selected remedy for groundwater satisfies the statutory preference for treatment as a 
principal element of the remedy; that is, it reduces the toxicity, mobility, or volume of 
hazardous substances, pollutants, or contaminants as a principal element through 
treatment.  The selected remedy for radiologically impacted soil and remediation of 
radiologically impacted building materials does not include treatment as a principal 
element of the remedy because there is no available technology for the reduction in the 
toxicity or volume of radionuclides in contaminated soil or building materials. 

• Five-Year Review Requirements – Because the selected remedy will result in 
hazardous substances, pollutants, or contaminants remaining on site above levels 
that allow for unrestricted use, a statutory review will address Parcels D-1 and UC-1 
in accordance with the schedule established for HPS site-wide 5-year review after 
the remedial action is initiated to ensure the remedy is protective of human health 
and the environment.  

2.10  COMMUNITY PARTICIPATION 

Community participation at HPS includes a Restoration Advisory Board (RAB), public 
meetings, public information repositories, newsletters and fact sheets, public notices, and an IR 
Program website.  The Community Involvement Plan for HPS provides detailed information on 
community participation for the IR Program and documents interests, issues, and concerns raised 
by the community regarding ongoing investigation and cleanup activities at HPS.   

In the late 1980s, the Navy formed a technical review committee (TRC) consisting of the Navy, 
community members, and regulatory agency representatives.  The TRC met to discuss 
environmental issues pertaining to HPS.  In 1993, pursuant to the Defense Environmental 
Restoration Program, Title 10 United States Code § 2705(d), the Navy formed the RAB, which 
replaced the TRC.  The RAB consists of members of the Navy, the community, and the 
regulatory agencies.  RAB meetings are held on the fourth Thursday of every month and are open 
to the public to provide opportunity for public comment and input.  Documents and relevant 
information relied on in the remedy selection process will be made available for public review in 
the public information repositories listed below or on the IR Program website(44). 

 



 

ROD for Parcels D-1 and UC-1 53 CHAD-3213-0030-0019 
Hunters Point Shipyard 

San Francisco Main Library 
100 Larkin Street 
Government Information Center, 5th Floor  
San Francisco, California 94102 
Phone: (415) 557-4500 

Anna E. Waden Bayview Library 
5075 Third Street  
San Francisco, California 94124 
Phone: (415) 355-5757 

 

For access to the Administrative Record or additional information on the IR Program, contact: 

Mr. Keith Forman 
Hunters Point Shipyard BRAC Environmental Coordinator 
Base Realignment and Closure Program Management Office West 
1455 Frazee Road, Suite 900 
San Diego, California 92108-4310 
Phone: (619) 532-0913 
e-mail:  keith.s.forman@navy.mil 

 
In accordance with CERCLA §§ 113 and 117, the Navy provided a public comment period from 
July 23, 2008, to August 22, 2008, for the proposed remedial action described in the Proposed 
Plan for Parcels G, D-1, D-2, and UC-1.  A public meeting to present the Proposed Plan was held 
at 6:30 to 8:00 p.m. on July 30, 2008.  Public notice of the meeting and availability of documents 
was placed in the San Francisco Examiner on July 27, 2008. 

3.  RESPONSIVENESS SUMMARY 

The responsiveness summary is the third component of a ROD; its purpose is to summarize 
information about the views of the public and support agency on both the remedial alternatives 
and general concerns about the site submitted during the public comment period.  It documents 
in the record how public comments were integrated into the decision-making process.  The 
participants in the public meeting, held on July 30, 2008, included community members, RAB 
members, and representatives of the Navy, EPA, DTSC, and the Water Board.  Questions and 
concerns received during the meeting were addressed at the meeting and are documented in the 
meeting transcript.  Responses to comments provided at the meeting and received during the 
public comment period by the Navy, EPA, DTSC, or the Water Board are included in the 
responsiveness summary (Attachment B). 
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Federal Chemical-Specifica Applicable or Relevant and Appropriate Requirements 
Record of Decision for Parcels D-1 and UC-1, Hunters Point Shipyard, San Francisco, California  

Requirement Prerequisite Citationb 
ARAR 

Determination Comments 
Soil 

Resource Conservation and Recovery Act (Title 42 U.S.C., Chapter 82, §§ 6901-6991[i])c 
Defines RCRA hazardous waste.  A 
solid waste is characterized as toxic, 
based on TCLP, if the waste exceeds 
the TCLP maximum concentrations. 

Waste Cal. Code Regs. 
tit. 22, §§ 66261.21, 

66261.22(a)(1), 
66261.23, 

66261.24(a)(1), and 
66261.100 

Applicable These regulations are applicable to activities 
that generate waste in order to determine if 
the waste is hazardous.  The Navy will 
determine if the excavated soil meets the 
definition of non-RCRA hazardous waste 
when it is generated. 

Uranium Mill Tailings Radiation Control Act (42 U.S.C., Chapter 88, § 192.02, 192.129[a] and [b], 192.42)c 
Standards for Cleanup of Land and 
Buildings Contaminated with 
Radium-226, Radium-228, and 
Thorium from Inactive Uranium 
Processing Sites. 
As a result of residual radioactive 
materials from any designated 
processing site: 
(a) The concentration of radium-226 in 

land averaged over any area of 
100 square meters shall not 
exceed the background level by 
more than:  (1) 5 pCi/g, averaged 
over the first 15 cm of soil below 
the surface, and (2) 15 pCi/g, 
averaged over 15 cm-thick layers 
of soil more than 15 cm below the 
surface. 

UMTRCA sites 
(radioactivity above 

5 pCi/g). 

40 CFR § 192.12(a) Relevant and 
Appropriate 

This requirement is relevant and 
appropriate.  Risk-based remediation goals 
set forth in the ROD are more stringent than 
this requirement. 
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Requirement Prerequisite Citationb 
ARAR 

Determination Comments 
Soil (Continued) 

Radiological Criteria for License Termination 
A site will be considered acceptable for 
unrestricted use if the residual 
radioactivity that is distinguishable from 
background radiation results in TEDE 
to an average member of the critical 
group that does not exceed 25 mrem/y, 
including that from groundwater 
sources of drinking water, and that the 
residual radioactivity has been reduced 
to ALARA. 

Existing NRC-licensed 
radiologically 

contaminated site. 

10 CFR § 20.1402 Relevant and 
Appropriate 

This ARAR is relevant and appropriate for 
an unrestricted land use scenario. 
EPA does not believe this NRC regulation is 
protective of human health and the 
environment, and the HPS cleanup goals 
are more protective.  This regulation is an 
ARAR only for radiologically impacted sites 
that are undergoing TCRAs and any 
additional remedial action required for those 
sites. 

Groundwater 
Resource Conservation and Recovery Act (Title 42 U.S.C., Chapter 82, §§ 6901-6991[i])c 
Groundwater protection standards: 
Owners/operators of RCRA treatment, 
storage, or disposal facilities must 
comply with conditions in this section 
that are designed to ensure that 
hazardous constituents entering the 
groundwater from a regulated unit do 
not exceed the concentration limits for 
contaminants of concern set forth 
under Cal. Code Regs. tit. 22, 
§ 66264.94 in the uppermost aquifer 
underlying the waste management 
area of concern at the POC. 

A regulated unit that 
receives or has received 
hazardous waste before 

July 26, 1982, or regulated 
units that ceased receiving 
hazardous waste prior to 

July 26, 1982 where 
constituents in or derived 
from the waste may pose 
a threat to human health 

or the environment. 

Cal. Code Regs. tit. 
22, § 66264.94(a)(1), 
(a)(3), (c), (d), and (e) 

Relevant and 
appropriate 

The lowest concentration determined to be 
technologically and economically achievable 
is an ARAR for the A-aquifer.  The lowest 
concentration limit greater than background 
that is technologically and economically 
achievable for the A-aquifer is based on 
unacceptable risk from the vapor intrusion 
pathway. 
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Requirement Prerequisite Citationb 
ARAR 

Determination Comments 
Surface Water 

Clean Water Act of 1977, as Amended (33 U.S.C., Chapter 26, §§ 1251–1387)c 
Surface water quality standards. Discharges to waters of 

the United States. 
40 CFR § 131.38 Applicable These standards, known as the CTR, are 

applicable surface water ARARs.  The 
Navy will meet these ARARs for 
contaminants that do not have a 
promulgated standard in Table 3-3 of the 
Basin Plan in the surface water at the 
interface of the A-aquifer and the Bay.   

Air 
Clean Air Act (42 U.S.C., Chapter 85, §§ 7401–7671)c  
Emissions of radionuclides into the 
ambient air from Department of Energy 
facilities shall not exceed those 
amounts that would cause any member 
of the public to receive in any year an 
effective dose equivalent of 10 mrem/y. 

Facility owned or operated 
by the Department of 
Energy that emits any 
radionuclide other than 

radon-222 and radon-220 
into the air. 

40 CFR § 61.92 
 

Relevant and 
Appropriate 

Not applicable because Parcels D-1 and 
UC-1 are not a Department of Energy sites 
but may be relevant and appropriate if there 
is the potential for airborne emissions of 
radionuclides other than radon.  Only an 
ARAR until cleanup action is completed.  
Not an ARAR for residual contamination 
after cleanup. 
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Requirement Prerequisite Citationb 
ARAR 

Determination Comments 
Air (Continued) 

Clean Air Act (42 U.S.C., ch. 85, §§ 7401–7671)c 
Emissions of radionuclides, including 
iodine, into the ambient air from a 
facility regulated under this subpart 
shall not exceed those amounts that 
would cause any member of the public 
to receive in any year an effective dose 
equivalent of 10 mrem/y. Emissions of 
iodine into the ambient air from a 
facility regulated under this subpart 
shall not exceed those amounts that 
would cause any member of the public 
to receive in any year an effective dose 
equivalent of 3 mrem/y. 

Facilities owned or 
operated by any federal 
agency other than the 

Department of Energy and 
not licensed by the NRC. 

40 CFR § 61.102 Applicable The requirements are applicable since 
fugitive dust may be generated during 
implementation of remedial action at 
Parcels D-1 and UC-1.  The exposure to the 
public due to remedial action operations at 
Parcels D-1 and UC-1 are not likely to 
exceed 10 mrem/y because of the following 
reasons:  (1) The concentrations of any 
radionuclide in dust are relatively low as 
previously measured in air samples, and 
(2) the concentration of any radionuclide in 
dust will be reduced by use of engineering 
controls such as wetting of soils. 

Notes: 
a   Many action-specific ARARs contain chemical-specific limitations are addressed in the action-specific ARAR tables. 
b Only the substantive provisions of the requirements cited in this table are ARARs. 
c   Statutes and policies, and their citations, are provided as headings to identify general categories of ARARs for the convenience of the reader; listing the statutes and policies does 

not indicate that the Navy accepts the entire statutes or policies as ARARs.  Specific ARARs are addressed in the table below each general heading; only substantive requirements 
of the specific citations are considered ARARs.  

§ Section NRC Nuclear Regulatory Commission 
§§ Sections pCi/g PicoCurie per gram 
ALARA As low as reasonably achievable POC Point of compliance 
ARAR Applicable or relevant and appropriate requirement RCRA Resource Conservation and Recovery Act 
Cal. Code Regs. California Code of Regulations ROD Record of Decision 
CFR Code of Federal Regulations TCLP Toxicity characteristic leaching procedure 
cm Centimeter TCRA Time critical removal action 
CTR California Toxics Rule TEDE Total effective dose equivalent 
EPA U.S. Environmental Protection Agency tit Title 
HPS Hunters Point Shipyard U.S.C. United States Code 
mrem/y Millirem per year UMTRCA Uranium Mill Tailings Radiation Control Act 
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State Chemical-Specifica Applicable or Relevant and Appropriate Requirements 
Record of Decision for Parcels D-1 and UC-1, Hunters Point Shipyard, San Francisco, California 

Requirement Prerequisite Citationb 

Preliminary 
ARAR 

Determination Comments 
Groundwater 

State and Regional Water Quality Control Boardsc 
Incorporated into all regional board basin 
plans.  Designates all groundwater and 
surface waters of the state as drinking 
water except where the total dissolved 
solids are greater than 3,000 parts per 
million, the well yield is less than 200 
gallons per day from a single well, the 
water is a geothermal resource or in a 
water conveyance facility, or the water 
cannot reasonable be treated for domestic 
use using either best management 
practices or best economically achievable 
treatment practices. 

Waters  
of the state 

SWRCB Res. 88-63 
(Sources of Drinking 

Water Policy) 

Applicable The Navy has evaluated the groundwater 
characteristics in the A-aquifer and B-aquifer at HPS 
Parcels D-1 and UC-1 against the criteria listed in 
SWRCB Res. 88-63.  The Navy has determined that 
groundwater in the A-aquifer is not a potential source of 
drinking water and groundwater in the B-aquifer has a 
low potential for use as a drinking water source.  The 
Water Board has concurred in the Navy’s determination 
that groundwater in the A-aquifer is not a potential 
drinking water source.  

Describes the water basins in the San 
Francisco Bay Region beneficial uses of 
groundwater and surface water, 
establishes water quality objectives, 
including narrative and numerical 
standards and establishes implementation 
plans to meet the water quality objectives 
and protect beneficial uses, and 
incorporates statewide water quality 
control plans and policies. 

Waters  
of the state 

Comprehensive 
Water Quality Control 

Plan for the San 
Francisco Region 

(Basin Plan) Chapters 
2 and 3 (California 

Water Code § 13240), 
except the MUN 

designation for the 
A-aquifer 

Applicable The substantive groundwater provisions of Chapters 2 
and 3 of the Basin Plan, except the MUN designation, 
are ARARs.  According to the basin plan, which 
incorporates SWRCB Res. 88-63, A-aquifer 
groundwater at HPS Parcels D-1 and UC-1 are not 
a potential drinking water source.  The only beneficial 
use of the A-aquifer groundwater is freshwater 
replenishment of San Francisco Bay.  The B-aquifer 
groundwater has a low potential for use as a drinking 
water source. 

Authorizes SWRCB and the Water 
Board to establish in water quality 
control plans, beneficial uses and 
numerical and narrative standards to 
protect both surface water and 
groundwater quality. 

Waters  
of the state 

California Water 
Code, div. 7, 

§§ 13241, 13243, 
13263(a), 13269, 

and 13360 
(Porter-Cologne Act) 

Applicable The Navy accepts the substantive provisions of 
§§ 13241, 13243, 13263(a), 13269, and 13360 of the 
Porter-Cologne Act enabling legislation, as implemented 
through the beneficial uses, water quality objectives, 
waste discharge requirements, and promulgated 
policies of the San Francisco Basin Plan as ARARs. 
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Requirement Prerequisite Citationb 

Preliminary 
ARAR 

Determination Comments 
Groundwater (Continued) 

State and Regional Water Quality Control Boardsc (Continued) 
Establishes the policy that high-quality 
waters of the state “shall be maintained 
to the maximum extent possible” 
consistent with the “maximum benefit to 
the people of the State.” It provides that 
whenever the existing quality of water is 
better than that required by applicable 
water quality policies, such existing high-
quality water will be maintained until it 
has been demonstrated to the state that 
any change will be consistent with 
maximum benefit to the people of the 
state, will not unreasonably affect 
present and anticipated beneficial use of 
such water, and will not result in water 
quality less than that prescribed in the 
policies. It also states that any activity 
that produces or may produce a waste 
or increased volume or concentration of 
waste and that discharges or proposes 
to discharge to existing high-quality 
waters will be required to meet waste-
discharge requirements that will result in 
the best practicable treatment or control 
of the discharge. 

 Statement of Policy 
With Respect to 
Maintaining High 

Quality of Waters in 
California, SWRCB 

Res. 68-16 

Not an ARAR The Navy has determined that SWRCB Res. 68-16 is not a
chemical-specific ARAR for determining remedial action 
goals, but it is an action-specific ARAR for regulating 
discharged treated groundwater to surface water.  This 
remedial action does not include discharge of treated 
groundwater to surface water.  The Navy has determined 
that further migration of VOCs through groundwater is not 
a discharge governed by the language in Res. 68-16.  
More specifically, the language of SWRCB Res. 68-16 
indicates that it is prospective in intent, applying to new 
discharges in order to maintain existing high-quality 
waters.  It is not intended to apply to restoration of waters 
that are already degraded.  
The state does not agree with the Navy’s determination 
that SWRCB Res. 92-49 and 68-16 are not ARARs for 
this response action.  SWRCB has interpreted the term 
“discharges” in the California Water Code to include the 
movement of waste from soils to groundwater and from 
contaminated to uncontaminated water (SWRCB 1994).  
However, the state agrees that the proposed action would 
comply with SWRCB Res. 92-49 and 68-16.  The state 
does not intend to dispute the ROD, but reserves its rights 
if implementation of the provisions at Cal. Code Regs. tit. 
22 is not as stringent as state implementation of the 
provisions at Cal. Code Regs. tit. 23.  Because Cal. Code 
Regs. tit. 22 regulation is part of the state’s authorized 
hazardous waste control program, it is also the state’s 
position that Cal. Code Regs. tit. 22, § 66264.94 is a state 
ARAR and not a federal ARAR (United States v. State of 
Colorado, 990 F.2d 1565 [1993]). 
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Requirement Prerequisite Citationb 

Preliminary 
ARAR 

Determination Comments 
Groundwater (Continued) 

State and Regional Water Quality Control Boardsc (Continued) 
Describes requirements for Water Board 
oversight of investigation and cleanup 
and abatement activities resulting from 
discharges of hazardous substances. 
The Water Board may decide on 
cleanup and abatement goals and 
objectives for the protection of water 
quality and beneficial uses of water 
within each region. Establishes criteria 
for “containment zones” where cleanup 
to established water-quality goals is not 
economically or technically practicable. 

 Policies and 
procedures for 

investigation and 
cleanup and 
abatement of 

discharges under 
Cal. Water Code 
§ 13304, SWRCB 

Res. 92-49 

Not an ARAR SWRCB Res. 92-49 is not an ARAR for groundwater 
cleanup because the provisions of Cal. Code Regs. tit. 
22, § 66264.94 (a)(1), (a)(3), (c), (d), and (e) have 
been determined to be a federal ARAR and SWRCB 
Res. 92-49 is not more stringent.  
The state does not agree with the Navy’s determination 
that SWRCB Res. 92-49 and 68-16 are not ARARs for 
this response action.  SWRCB has interpreted the term 
“discharges” in the California Water Code to include the 
movement of waste from soils to groundwater and from 
contaminated to uncontaminated water (SWRCB 1994).  
However, the state agrees that the proposed action 
would comply with SWRCB Res. 92-49 and 68-16.  The 
state does not intend to dispute the ROD, but reserves 
its rights if implementation of the provisions at Cal. 
Code Regs. tit. 22 is not as stringent as state 
implementation of the provisions at Cal. Code Regs. 
tit. 23.  Because Cal. Code Regs. tit. 22 regulation is 
part of the state’s authorized hazardous waste control 
program, it is also the state’s position that Cal. Code 
Regs. tit. 22, § 66264.94 is a state ARAR and not a 
federal ARAR (United States v. State of Colorado, 
990 F.2d 1565 [1993]). 
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Requirement Prerequisite Citationb 

Preliminary 
ARAR 

Determination Comments 
Surface Water 

Surface water quality standards. Marine water 
with salinities 

equal to or 
greater than 

10 ppt 95 
percent of the 

time 

Basin Plan Table 3-3 Applicable These standards are applicable surface water ARARs.    
The Navy will meet these ARARs in the surface water 
at the interface of the A-aquifer and the Bay.   

Soil 
Department of Toxic Substances Controlb 
Definition of non-RCRA hazardous 
waste. 

Waste Cal. Code Regs. tit. 
22, §§ 

66261.3(a)(2)(C) or 
(a)(2)(F), 

66261.22(a)(3) and 
(a)(4), 66261.24(a)(2) 

– (a)(8), and 
66261.101  

Applicable These regulations are applicable to activities that 
generate waste in order to determine if the waste is 
non-RCRA hazardous waste.  The Navy will determine 
if the excavated soil meets the definition of non-RCRA 
hazardous waste when it is generated. 

State Water Resources Control Boardb 
Definition of designated waste, 
nonhazardous waste, and inert waste. 

Waste Cal. Code Regs. tit. 
27, §§ 20210, 20220, 

and 20230 

Applicable These regulations are applicable to activities that 
generate waste for classifying waste and determining 
the status of other ARARs.  The Navy will determine if 
the excavated soil meets these definitions when it is 
generated. 
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Notes: 

a   Many action-specific ARARs contain chemical-specific limitations are addressed in the action-specific ARAR tables. 
b Only the substantive provisions of the requirements cited in this table are ARARs. 
c   Statutes and policies, and their citations, are provided as headings to identify general categories of ARARs for the convenience of the reader; listing the statutes and policies does 

not indicate that the Navy accepts the entire statutes or policies as ARARs.  Specific ARARs are addressed in the table below each general heading; only substantive requirements 
of the specific citations are considered ARARs.  

§ Section RCRA Resource Conservation and Recovery Act 
§§ Sections Res. Resolution 
ARAR Applicable or relevant and appropriate requirement ROD Record of Decision 
div. Division SWRCB State Water Resources Control Board 
Cal. Code Regs. Code of California Regulations tit. Title 
HPS Hunters Point Shipyard VOC Volatile organic compound 
MUN Municipal and domestic supply Water Board San Francisco Bay Regional Water Quality Control Board 
ppt Part per thousand 

Reference 
California State Water Resources Control Board. 1994.  Application of State Water Board Resolution No. 68-16 to Cleanup of Contaminated Groundwater.  February. 
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Federal Location-Specific Applicable or Relevant and Appropriate Requirements 
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Location Requirement Prerequisite Citationa 

Preliminary 
ARAR 

Determination Comments 
National Historic Preservation Act of 1966, as Amended (Title 16 U.S.C. §§ 470-470x-6)b 
Historic project 
owned or 
controlled by 
federal agency 

Action to preserve historic 
properties; planning of 
action to minimize harm to 
properties listed on or 
eligible for listing on the 
National Register of 
Historic Places. 

Property included in 
or eligible for the 
National Register of 
Historic Places. 

16 U.S.C.  
§§ 470-470x-6 36, 
CFR Part 800 40, 

and CFR § 6.301(b) 

Applicable The Navy has determined that the 450-ton 
bridge crane is eligible for inclusion on the 
National Register of Historic Places.   The 
selected remedy will not have an effect on 
the crane. 

Coastal Zone Management Act (Title 16 U.S.C. §§ 1451–1464)b 
Within coastal 
zone 

Conduct activities in a 
manner consistent with 
approved state 
management programs. 

Activities affecting 
the coastal zone, 
including lands 
thereunder and 
adjacent shore land. 

16 U.S.C. § 1456(c) 
and 15 CFR § 930 

Relevant and 
appropriate 

Federal lands are specifically excluded from 
the coastal zone; however, the Navy has 
determined that the Coastal Zone 
Management Act is relevant and appropriate 
for activities that will occur within 100 feet of 
the San Francisco Bay.  The selected 
remedy will be consistent with the goals of 
the San Francisco Bay Plan, an approved 
state management program. 

Notes: 

a   Only the substantive provisions of the requirements cited in this table are ARARs. 
b   Statutes and policies, and their citations, are provided as headings to identify general categories of ARARs for the convenience of the reader; listing the statutes and policies does not 

indicate that the Navy accepts the entire statutes or policies as ARARs.  Specific ARARs are addressed in the table below each general heading; only substantive requirements of the 
specific citations are considered ARARs. 

§ Section 
§§ Sections 
ARAR Applicable or relevant and appropriate requirement 
CFR Code of Federal Regulations 
U.S.C. United States Code 
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State Location-Specific Applicable or Relevant and Appropriate Requirements 
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Location Requirement Prerequisite Citationa 

Preliminary 
ARAR 

Determination Comments 
McAteer-Petris Act (California Government Code §§ 66600 through 66661)b 
Within the San 
Francisco Bay 
coastal zone 

Reduce fill and disposal of 
dredged material in San 
Francisco Bay, maintain 
marshes and mudflats to 
the fullest extent possible to 
conserve wildlife, abate 
pollution, and protect the 
beneficial uses of the San 
Francisco Bay. 

Activities affecting 
the San Francisco 
Bay and 100 feet 
landward of the 
shoreline.   

San Francisco Bay 
Plan (Bay Plan) at 

Cal. Code Regs. tit. 14 
§§ 10110 through 

11990 

Relevant and 
appropriate 

The Bay Plan, developed under the 
authority of the McAteer-Petris Act, is 
an approved state coastal zone 
management program.  Any remedial 
actions take by the Navy that will affect 
San Francisco Bay or that will occur 
within 100 feet landward of the 
shoreline will be consistent with the 
goals of the Bay Plan. 

Notes: 

a Only the substantive provisions of the requirements cited in this table are ARARs 
b Statutes and policies, and their citations, are provided as headings to identify general categories of ARARs for the convenience of the reader; listing the statutes and policies does 

not indicate that the Navy accepts the entire statutes or policies as ARARs.  Specific ARARs are addressed in the table below each general heading; only substantive requirements 
of the specific citations are considered ARARs. 

§§ Sections 
ARAR  Applicable or relevant and appropriate requirement 
Cal. Code Regs. California Code of Regulations 
tit. Title 
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Federal Action-Specific Applicable or Relevant and Appropriate Requirements 
Record of Decision for Parcels D-1 and UC-1, Hunters Point Shipyard, San Francisco, California 

Action Requirement Prerequisite Citation 

Preliminary 
ARAR 

Determination Comments 
Excavation and Off-Site Disposal of Soil 

Resource Conservation and Recovery Act (Title 42 U.S.C., Chapter 82, §§ 6901-6991[i])a 
On-site generation of 
waste 

Person who generates waste 
shall determine if the waste is 
a hazardous waste. 

Generator of waste Cal. Code Regs. 
tit. 22, §§ 

66262.10(a), and 
66262.11 

Applicable These regulations are applicable to 
any operation that generates 
waste.  The excavation and off-site 
disposal contemplates the 
generation of waste to be disposed 
of off site.  The Navy will decide 
whether the waste in RCRA 
hazardous waste when it is 
generated. 

On-site generation of 
waste 

Requirements for analyzing 
waste for determining 
whether waste is hazardous. 

Generator of waste Cal. Code Regs. 
tit. 22, § 66264.13(a) 

and (b) 

Applicable These regulations are applicable 
to any operation that generates 
waste.  The excavation and off-site 
disposal includes activities that 
generate waste to be disposed of 
off site.  The Navy will decide 
whether the waste is RCRA 
hazardous waste when it is 
generated. 

Stockpiling soil for 
off-site disposal 

Allows generators to 
accumulate solid remediation 
waste in an EPA-designated 
pile for storage only up to 2 
years during remedial 
operations without triggering 
land disposal restrictions. 

Hazardous remediation 
waste temporarily 

stored in piles 

40 CFR § 264.554 
(d)(1)(i) through (ii), 
(d)(2), (e), (f), (h), (i), 

(j), and (k) 

Relevant and 
appropriate 

The Navy will temporarily stockpile 
soil in staging piles for off-site 
disposal.  The Navy does not 
anticipate that all soil will be RCRA 
hazardous waste; however, the 
Navy has determined that these 
requirements are relevant and 
appropriate for all stockpiled soil. 
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Action Requirement Prerequisite Citation 

Preliminary 
ARAR 

Determination Comments 
Excavation and Off-Site Disposal of Soil (Continued) 

Clean Air Act (Title 42 U.S.C. §§ 7401-7671)a 
Excavate soil Prohibits emission equal or 

greater to 20 percent opacity. 
Emission from a source Bay Area Air Quality 

Management District 
Rule 6-302 

Applicable This requirement is applicable to 
excavation for off-site disposal.  

Covering Portions of Soil 
Resource Conservation and Recovery Act (Title 42 U.S.C., Chapter 82, §§ 6901-6991[i])a 
Construct a cover The final cover must 

accommodate lateral and 
vertical shear forces 
generated by the maximum 
credible earthquake so that 
the integrity of the final cover 
is maintained. 

RCRA hazardous 
waste management unit

Cal. Code Regs. 
tit. 22, 

§ 66264.310(a)(5) 

Relevant and 
appropriate 

This regulation is relevant and 
appropriate because the soil cover 
will not be constructed as a landfill 
waste management unit.  Instead, 
the cover will be constructed solely 
to prevent human exposure to 
contaminants in the soil. 

Construct a cover The integrity and effectiveness 
of the final cover, including 
making repairs to the cover as 
necessary to correct the effects 
of settling, subsidence, erosion, 
or other events throughout the 
post-closure period. 

RCRA hazardous 
waste management unit

Cal. Code Regs. 
tit. 22, 

§ 66264.310(b)(1) 

Relevant and 
appropriate 

This regulation is relevant and 
appropriate because the soil cover 
will not be constructed as a landfill 
waste management unit.  Instead, 
the cover will be constructed solely 
to prevent human exposure to 
contaminants in the soil. 

Construct a cover Run-on and run-off must not 
erode or otherwise damage 
the final cover. 

RCRA hazardous 
waste management unit

Cal. Code Regs. 
tit. 22, 

§ 66264.310(b)(4) 

Relevant and 
appropriate 

This regulation is relevant and 
appropriate because the soil cover 
will not be constructed as a landfill 
waste management unit.  Instead, 
the cover will be constructed solely 
to prevent human exposure to 
contaminants in the soil. 
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Action Requirement Prerequisite Citation 

Preliminary 
ARAR 

Determination Comments 
Covering Portions of Soil (Continued) 

Resource Conservation and Recovery Act (Title 42 U.S.C., Chapter 82, §§ 6901-6991[i]) (Continued) 
Construct a cover Protect and maintain 

surveyed benchmarks 
throughout the postclosure 
period. 

RCRA hazardous 
waste management unit

Cal. Code Regs. 
tit. 22, 

§ 66264.310(b)(5) 

Relevant and 
appropriate 

This regulation is relevant and 
appropriate because the soil cover 
will not be constructed as a landfill 
waste management unit.  Instead, 
the cover will be constructed solely 
to prevent human exposure to 
contaminants in the soil 

Clean Water Act (Title 33 U.S.C., Chapter 26, §§ 1251-1387)a 
Construct a cover Owners and operators of 

construction activities must 
be in compliance with 
discharge standards.  

Construction activities 
at least 1 acre in size 

Clean Water Act 
§ 402 (33 U.S.C. 

Chapter 26, §1342) 
and 40 CFR 

§ 122.44(k)(2) and 
(4) 

Applicable The Navy anticipates disturbing 
more than one acre when 
constructing the soil covers.  The 
Navy will use the provisions in the 
state general storm water 
discharge permit, Order 99-08-
DWQ, as TBCs for complying with 
these storm water discharge 
requirements under the Clean 
Water Act. 

Clean Air Act (Title 42 U.S.C. §§ 7401-7671)a 
Construct a cover Prohibits emission equal or 

greater to 20 percent opacity. 
Emission from a source Bay Area Air Quality 

Management District 
Rule 6-302 

Applicable This requirement is applicable to 
construction required for the cover. 
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Action Requirement Prerequisite Citation 

Preliminary 
ARAR 

Determination Comments 
Groundwater Monitoring 

Resource Conservation and Recovery Act (Title 42 U.S.C., Chapter 82, §§ 6901-6991[i])a 
Monitor groundwater After closure of a regulated 

unit, water quality monitoring 
regulations apply during the 
post-closure care period 
under Cal. Code Regs. tit. 22, 
§ 66264.117 unless the 
regulated unit has been in 
compliance with the water 
quality protection standard for 
three consecutive years. 

RCRA hazardous 
waste management unit

Cal. Code Regs. 
tit. 22, § 66264.90(c) 

Relevant and 
appropriate 

These requirements are applicable 
to RCRA hazardous waste 
facilities; however, the Navy has 
determined that they are relevant 
and appropriate to the monitoring 
component of the groundwater 
response action. 

Monitor groundwater Requirement to establish a 
detection monitoring program. 

RCRA hazardous 
waste management unit

Cal. Code Regs. 
tit. 22, 

§ 66264.91(a)(1) 

Relevant and 
appropriate 

The requirement to establish a 
detection monitoring program is 
applicable to RCRA hazardous 
waste facilities; however, the Navy 
has determined that it is relevant 
and appropriate to establishing its 
detection monitoring program. 

Monitor groundwater Contaminants of concern are 
the waste constituents, 
reaction products, and 
hazardous constituents that 
are reasonably expected to 
be in or derived from the 
waste contained in the 
regulated unit. 

RCRA hazardous 
waste management unit

Cal. Code Regs. 
tit. 22, § 66264.93 

Relevant and 
appropriate 

These requirements are applicable 
to RCRA hazardous waste 
facilities; however, the Navy has 
determined that they are relevant 
and appropriate to the monitoring 
component of the groundwater 
response action. 
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Action Requirement Prerequisite Citation 

Preliminary 
ARAR 

Determination Comments 
Groundwater Monitoring (Continued) 

Resource Conservation and Recovery Act (Title 42 U.S.C., Chapter 82, §§ 6901-6991[i])a (Continued) 
Monitor groundwater The owner or operator shall 

establish a groundwater 
monitoring system for each 
regulated unit and include a 
sufficient number of 
monitoring points installed at 
appropriate locations and 
depths to yield groundwater 
samples from the uppermost 
aquifer that represent the 
quality of groundwater passing 
the point of compliance. 

RCRA hazardous 
waste management unit

Cal. Code Regs. 
tit. 22, 

§ 66264.97(b)(1)(A), 
(b)(1)(B), (b)(1)(C), 

(b)(1)(D)(1), and 
(b)(1)(D)(2) 

Relevant and 
appropriate 

These requirements are applicable 
to RCRA hazardous waste 
facilities; however, the Navy has 
determined that they are relevant 
and appropriate to the monitoring 
component of the groundwater 
response action. 

Monitor groundwater Requirements for monitoring 
well construction and 
sampling intervals. 

RCRA hazardous 
waste management unit

Cal. Code Regs. 
tit. 22, 

§ 66264.97(b)(4), 
(5), (6), and (7) 

Relevant and 
appropriate 

These requirements are applicable 
to RCRA hazardous waste 
facilities; however, the Navy has 
determined that they are relevant 
and appropriate to the monitoring 
component of the groundwater 
response action. 

Monitor groundwater Requirements for 
groundwater sample 
collection. 

RCRA hazardous 
waste management unit

Cal. Code Regs. 
tit. 22, 

§ 66264.97(e)(6), 
(e)(12)(A), 

(e)(12)(B), (e)(13), 
and (e)(15) 

Relevant and 
appropriate 

These requirements are applicable 
to RCRA hazardous waste 
facilities; however, the Navy has 
determined that they are relevant 
and appropriate to the monitoring 
component of the groundwater 
response action. 
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Action Requirement Prerequisite Citation 

Preliminary 
ARAR 

Determination Comments 
Groundwater Monitoring (Continued) 

Resource Conservation and Recovery Act (Title 42 U.S.C., Chapter 82, §§ 6901-6991[i])a (Continued) 
Monitor groundwater Requirements for a detection 

monitoring program. 
RCRA hazardous 

waste management unit
Cal. Code Regs. 

tit. 22, 
§ 66264.98(e)(1) 

through (5), (i), (j), 
(k)(1) through (3), 
(k)(4)(A), (k)(4)(D), 

(k)(5), (k)(7)(C), 
(k)(7)(D), (n)(1), 
(n)(2)(B), and 

(n)(2)(C) 

Relevant and 
appropriate 

These requirements are applicable 
to RCRA hazardous waste 
facilities; however, the Navy has 
determined that they are relevant 
and appropriate to the monitoring 
component of the groundwater 
response action. 

Monitor groundwater Requirements for an 
evaluation monitoring 
program. 

RCRA hazardous 
waste management unit

Cal. Code Regs. 
tit. 22, 

§ 66264.99(b), (e)(1) 
through (6), (f)(3), 

and (g) 

Relevant and 
appropriate 

These requirements are applicable 
to RCRA hazardous waste 
facilities; however, the Navy has 
determined that they are relevant 
and appropriate to the monitoring 
component of the groundwater 
response action. 

Monitor groundwater In conjunction with corrective 
action measures, the owner or 
operator shall establish and 
implement a water quality 
monitoring program to 
demonstrate the effectiveness 
of the corrective action 
program.  The program shall 
be effective in determining 
compliance and in determining 
the success of the corrective 
action measures. 

Corrective action for 
groundwater at RCRA 

hazardous waste 
management unit 

Cal. Code Regs. 
tit. 22, 

§ 66264.100(d) 

Relevant and 
appropriate 

These requirements are applicable 
to RCRA hazardous waste 
facilities; however, the Navy has 
determined that they are relevant 
and appropriate to the monitoring 
component of the groundwater 
response action. 
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Action Requirement Prerequisite Citation 

Preliminary 
ARAR 

Determination Comments 
Groundwater Monitoring (Continued) 

Resource Conservation and Recovery Act (Title 42 U.S.C., Chapter 82, §§ 6901-6991[i])a (Continued) 
Monitor groundwater After terminating corrective 

action measures, the owner 
or operator must continue 
corrective action monitoring 
until compliance with 
remediation goals for a period 
of 1 year is demonstrated. 

Corrective action for 
groundwater at a RCRA 

hazardous waste 
management unit 

Cal. Code Regs. 
tit. 22, 

§ 66264.100(g)(1) 

Relevant and 
appropriate 

These requirements are applicable 
to RCRA hazardous waste 
facilities; however, the Navy has 
determined that they are relevant 
and appropriate to the monitoring 
component of the groundwater 
response action. 

Monitor groundwater DTSC may shorten the post-
closure care period if the 
owner or operator 
demonstrates that the 
reduced period is sufficient to 
protect human health and the 
environment. 

RCRA hazardous waste 
facility where wastes, 

waste residues, 
contaminated materials, 
and contaminated soils 

will not be removed 
during closure 

Cal. Code Regs. 
tit. 22, 

§ 66264.117(b)(2)(A) 

Relevant and 
appropriate 

These requirements are applicable 
to RCRA hazardous waste 
facilities; however, the Navy has 
determined that they are relevant 
and appropriate to the monitoring 
component of the groundwater 
response action. 
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Action Requirement Prerequisite Citation 

Preliminary 
ARAR 

Determination Comments 
Bioremediation/Zero Valent Iron 

Safe Drinking Water Act (Title 42 U.S.C., § 300[f]-300[j]-26)a 
Inject metals 
treatment compound 
and/or hydrogen 
treatment compound 
into groundwater 

The underground injection 
control program prohibits 
injection activities that allow 
movement of contaminants 
into underground sources of 
drinking water that may result 
in violations of maximum 
contaminant levels or 
adversely affect health. 

An approved 
underground injection 

control program is 
required in states listed 
under SDWA 40 CFR 

§ 144.12.  Class I wells 
and Class IV wells are 

the relevant 
classifications for 

CERCLA sites.  Class I 
wells are used to inject 

hazardous waste 
beneath the lowermost 
formation that contains 

a USDW within 0.25 
mile of the well. 

40 CFR § 144.12, 
excluding the 

reporting 
requirements in 
§ 144.12(b), and 

144.12(c)(1) 

Applicable This requirement is applicable to 
the Navy’s injection of metals 
treatment compound and/or 
hydrogen treatment compound into 
the groundwater.  The Navy will 
use the basic information 
requirements contained in 40 CFR 
§144.83 as TBCs for complying 
with the requirement in 40 CFR 
§144.12(a). 
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Action Requirement Prerequisite Citation 

Preliminary 
ARAR 

Determination Comments 
Disposal of Investigation-Derived Waste Generated in Implementing Groundwater Remedy 

Resource Conservation and Recovery Act (Title 42 U.S.C., Chapter 82, §§ 6901-6991[i])a 
On-site generation of 
waste 

Person who generates waste 
shall determine if the waste is 
hazardous waste. 

Generator of waste Cal. Code Regs. 
tit. 22, 

§§ 66262.10(a), 
and 66262.11 

Applicable These regulations are applicable 
to any operation that generates 
waste.  The Navy will decide 
whether the waste is RCRA 
hazardous waste when it is 
generated. 

On-site generation of 
waste 

Requirements for analyzing 
waste for determining 
whether waste is hazardous. 

Generator of waste Cal. Code Regs. 
tit. 22, § 66264.13(a) 

and (b) 

Applicable These regulations are applicable 
to any operation that generates 
waste.  The Navy will determine 
whether the waste is RCRA 
hazardous waste when it is 
generated. 

Notes: 

a  Statutes and policies, and their citations, are provided as headings to identify general categories of ARARs for the convenience of the reader; listing the statutes and policies does not 
indicate that the Navy accepts the entire statutes or policies as ARARs.  Specific ARARs follow each general heading, and only substantive requirements of the specific citations are 
considered ARARs. 

§ Section 
§§ Sections 
ARAR Applicable or relevant and appropriate requirement 
Cal. Code Regs. California Code of Regulations 
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act  
CFR Code of Federal Regulations 
DTSC Department of Toxic Substances Control 
DWQ Department of Water Quality 

EPA U.S. Environmental Protection Agency 
RCRA Resource Conservation and Recovery Act 
SDWA Safe Drinking Water Act  
TBC To be considered 
tit. Title 
U.S.C. United States Code 
USDW Underground sources of drinking water 
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State Action-Specific Applicable or Relevant and Appropriate Requirements 
Record of Decision for Parcels D-1 and UC-1, Hunters Point Shipyard, San Francisco, California  

Action Requirement Prerequisite Citation 

Preliminary 
ARAR 

Determination Comments 

Institutional Controls 

California Civil Codea 
Placing a 

institutional controls 
on soil and 

groundwater 

Provides conditions under which land-use 
restrictions will apply to successive owners of 
land. 

Transfer of 
property from the 

Navy to a 
nonfederal agency 

California Civil 
Code §1471 

Relevant and 
appropriate 

These requirements are 
ARARs for ICs. 

California Health and Safety Codea 
Placing institutional 
controls on soil and 
groundwater 

Allows DTSC to enter into an agreement with 
the owner of a hazardous waste facility to 
restrict present and future land uses. 

Transfer of 
property from the 

Navy to a 
nonfederal agency 

California Health 
and Safety Code 

§ 25202.5 

Relevant and 
appropriate 

These requirements are 
ARARs for ICs. 

Placing institutional 
controls on soil and 
groundwater 

Provides processes and criteria for obtaining 
written variances from a land use restriction 
and for the removal of a land use restriction. 

Transfer of 
property from the 

Navy to a 
nonfederal agency 

California Health 
and Safety Code 
§§ 25233(c) and 

25234 

Relevant and 
appropriate 

These requirements are 
ARARs for ICs. 

Placing institutional 
controls on soil and 
groundwater 

Provides a streamlined process to be used to 
enter into an agreement to restrict specific use 
of property in order to implement the 
substantive use restrictions of California 
Health and Safety Code § 25232(b)(1)(A)–(E). 

Transfer of 
property from the 

Navy to a 
nonfederal agency 

California Health 
and Safety Code 
§§ 25222.1 and 
25355.5(a)(1)(C) 

Relevant and 
appropriate 

These requirements are 
ARARs for ICs. 

Placing institutional 
controls on soil and 
groundwater. 

Prohibits certain uses of land containing 
hazardous waste without a specific variance. 

Transfer of 
property from the 

Navy to a 
nonfederal agency 

California Health 
and Safety Code 
§ 25232(b)(1)(A) 

through (E) 

Relevant and 
appropriate 

These requirements are 
ARARs for ICs. 
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Action Requirement Prerequisite Citation 

Preliminary 
ARAR 

Determination Comments 

Institutional Controls (Continued) 
Department of Toxic Substances Controla 
Placing institutional 
controls on soil and 
groundwater 

A land use covenant imposing appropriate 
limitations on land use shall be executed and 
recorded when facility closure, corrective 
action, remedial or removal action, or other 
response actions are undertaken and 
hazardous materials, hazardous wastes or 
constituents, or hazardous substances will 
remain at the property at levels which are not 
suitable for unrestricted use of the land.   

Property transfer 
by federal 

government to a 
non-federal entity 

Cal. Code Regs. 
tit. 22, § 67391.1 

Relevant and 
appropriate 

These requirements are 
ARARs for ICs.  EPA agrees 
that the substantive portions 
of the regulations referenced 
are ARARs.  EPA specifically 
considers sections (a), (b), 
(d), and (e) of Cal. Code 
Regs. tit. 22 § 67391.1, to be 
ARARs for this ROD.  
DTSC’s position is that all of 
the state regulation is an 
ARAR. 

Excavation and Off-Site Disposal 
State Water Resources Control Boarda 
Excavating soil 
and generating 
investigation-derived 
waste 

Sampling and analysis of discharges shall be 
used for accurate characterization of wastes. 

Waste Cal. Code Regs. 
tit. 27, § 20200(c) 

Applicable This requirement is 
applicable to operations that 
generate waste.  The Navy 
will accurately characterize 
waste for off-site disposal. 
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Action Requirement Prerequisite Citation 

Preliminary 
ARAR 

Determination Comments 

Excavation and Off-Site Disposal (Continued) 
State Water Resources Control Boarda (Continued) 
Off-site disposal of 
soil and 
investigation derived 
waste 

Requires that designated waste as defined at 
California Water Code §13173 be discharged 
to Class I or Class II waste management 
units. 

Discharge of 
designated waste 
after July 18, 1997 

(nonhazardous 
waste that could 

cause degradation 
of surface or 

groundwaters) to 
land for treatment, 

storage, or 
disposal 

Cal. Code Regs. 
tit. 27, § 20210 

Applicable This requirement is 
applicable to operations that 
generate waste.  The Navy 
will determine if the waste 
meets the definition of 
designated waste for off-site 
disposal. 

Off-site disposal of 
soil and 
investigation derived 
waste 

Requires that nonhazardous solid waste as 
defined at Cal. Code Regs. tit. 27 § 20220(a) 
be discharged to a classified waste 
management unit. 

Discharge of 
nonhazardous 

solid waste after 
July 18, 1997, to 

land for treatment, 
storage, or 

disposal 

Cal. Code Regs. 
tit. 27, 

§ 20220(b), (c), 
and (d) 

Applicable This requirement is 
applicable to operations that 
generate waste.  The Navy 
will determine if the waste 
meets the definition of 
nonhazardous solid waste for 
off-site disposal. 

Off-site disposal of 
soil and 
investigation derived 
waste 

Inert waste as defined at Cal. Code Regs. 
tit. 27 § 20230(a) need not be discharged at a 
classified unit. 

Applies to 
discharges of inert 
waste to land after 
July 18, 1997, for 

treatment, 
storage, or 

disposal 

Cal. Code Regs. 
tit. 27 § 20230(b) 

Applicable This requirement is 
applicable to operations that 
generate waste.  The Navy 
will determine if the waste 
meets the definition of inert 
waste for off-site disposal. 
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Action Requirement Prerequisite Citation 

Preliminary 
ARAR 

Determination Comments 
Covering Portions of the Soil 

State Water Resources Control Boarda 
Covering portions of 
the soil 

Alternatives to construction or prescriptive 
standards. 

Cal. Code Regs. 
tit. 27 

requirements are 
only applicable for 
waste discharged 
after July 18, 1997 
unless otherwise 

noted  

Cal. Code Regs. 
tit. 27, § 20080(b) 

Relevant and 
appropriate 

This regulation is relevant and 
appropriate because the soil 
cover will not be constructed 
as a landfill waste 
management unit.  Instead, 
the cover will be constructed 
solely to prevent human 
exposure to contaminants in 
the soil. 

Remediation 
activities 

Actions taken by or at the direction of public 
agencies to clean up or abate conditions of 
pollution or nuisance resulting from 
unintentional or unauthorized releases of waste 
or pollutants to the environment; provided that 
wastes, pollutants, or contaminated materials 
removed from the immediate place of release 
shall be discharged according to the 
SWRCB-promulgated sections of Article 2, 
Subchapter 2, Chapter 3, Subdivision 1 of this 
division (§ 20200 et seq.); and further provided 
that remedial actions intended to contain the 
wastes at the place of release shall implement 
applicable SWRCB-promulgated provisions of 
this division to the extent feasible. 

Action taken by or 
at the direction of 
a public agency to 
cleanup release of 

pollutant 

Cal. Code Regs. 
tit. 27 § 20090(d) 

Relevant and 
appropriate 

This regulation is relevant 
and appropriate because 
“public agency” is not defined 
in the regulations; therefore, 
it does not specifically apply 
to the federal government. 
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Action Requirement Prerequisite Citation 

Preliminary 
ARAR 

Determination Comments 
Covering Portions of the Soil (Continued) 

State Water Resources Control Boarda (Continued) 
Covering portions of 
the soil 

Closed units shall be provided with at least 
two permanent monuments installed by a 
licensed land surveyor or a registered civil 
engineer, from which the location and 
elevation of containment structures can be 
determined throughout the post-closure 
maintenance period. 

Waste discharged 
after July 18, 1997 

Cal. Code Regs. 
tit. 27 § 20950(d) 

Relevant and 
appropriate 

This regulation is relevant 
and appropriate because the 
soil cover will not be 
constructed as a landfill 
waste management unit.  
Instead, the cover will be 
constructed solely to prevent 
human exposure to 
contaminants in the soil. 



State Action-Specific Applicable or Relevant and Appropriate Requirements 
Record of Decision for Parcels D-1 and UC-1, Hunters Point Shipyard, San Francisco, California (Continued) 

Attachment A, ROD for Parcels D-1 and UC-1 A-26 
Hunters Point Shipyard 

Action Requirement Prerequisite Citation 

Preliminary 
ARAR 

Determination Comments 
Covering Portions of the Soil (Continued) 

State Water Resources Control Boarda (Continued) 
Covering portions of 
the soil 

In spite of differential settlement, the final cover 
of closed landfills (including waste piles and 
surface impoundments closed as landfills) shall 
be designed, graded, and maintained to 
prevent ponding and to prevent soil erosion 
caused by high run-off velocities.  All portions 
of the final cover shall have a slope of at least 
3 percent unless the Water Board allows 
portions of the final cover to be built with slopes 
of less than 3 percent when the discharger 
proposes an effective system for diverting 
surface drainage from laterally adjacent areas 
and preventing ponding in the allowed flatter 
portion.  The final grading design shall be 
designed and approved by a registered civil 
engineer or certified engineering geologist 
taking into consideration pertinent natural and 
constructed topographic features (including 
any related to the proposed post-closure land 
use), and climate. 

Waste 
management unit 

Cal. Code Regs. 
tit. 27 

§ 21090(b)(1) 

Relevant and 
appropriate 

This regulation is relevant 
and appropriate because the 
soil cover will not be 
constructed as a landfill 
waste management unit.  
Instead, the cover will be 
constructed solely to prevent 
human exposure to 
contaminants in the soil. 



State Action-Specific Applicable or Relevant and Appropriate Requirements 
Record of Decision for Parcels D-1 and UC-1, Hunters Point Shipyard, San Francisco, California (Continued) 

Attachment A, ROD for Parcels D-1 and UC-1 A-27 
Hunters Point Shipyard 

Action Requirement Prerequisite Citation 

Preliminary 
ARAR 

Determination Comments 
Covering Portions of the Soil (Continued) 

State Water Resources Control Boarda (Continued) 
Covering portions of 
the soil 

Throughout the post-closure maintenance 
period, the discharger shall prevent erosion 
and related damage of the final cover caused 
by drainage. 

Waste 
management unit 

Cal. Code Regs. 
tit. 27 

§ 21090(c)(4) 

Relevant and 
appropriate 

This regulation is relevant 
and appropriate because the 
soil cover will not be 
constructed as a landfill 
waste management unit.  
Instead, the cover will be 
constructed solely to prevent 
human exposure to 
contaminants in the soil. 

Covering portions of 
the soil 

When all closure activities are complete for 
the unit, the discharger shall conduct an aerial 
photographic survey, or alternative survey 
under Cal. Code Regs. tit. 27 § 21090 (e)(3), 
of the closed portions of the unit and of its 
immediate surrounding area, including at least 
the surveying monuments (of § 20950[d]). The 
data obtained shall be used to produce a 
topographic map of the site at a scale and 
contour interval sufficient to depict the as-
closed topography of each portion of the unit, 
and to allow the early identification of any 
differential settlement.  The map produced 
pursuant to this paragraph shall act as a 
base-line against which to measure the total 
settlement, through time, of all portions of the 
final cover since the date when that landfill, or 
portion thereof, was closed. 

Waste 
management unit 

Cal. Code Regs. 
tit. 27 

§ 21090(e)(1) 
and (3) 

Relevant and 
appropriate 

This regulation is relevant 
and appropriate because the 
soil cover will not be 
constructed as a landfill 
waste management unit.  
Instead, the cover will be 
constructed solely to prevent 
human exposure to 
contaminants in the soil. 



State Action-Specific Applicable or Relevant and Appropriate Requirements 
Record of Decision for Parcels D-1 and UC-1, Hunters Point Shipyard, San Francisco, California (Continued) 

Attachment A, ROD for Parcels D-1 and UC-1 A-28 
Hunters Point Shipyard 

Action Requirement Prerequisite Citation 

Preliminary 
ARAR 

Determination Comments 
Covering Portions of the Soil (Continued) 

State Water Resources Control Boarda (Continued) 
Excavating soil Construction that disturbs at least 1 acre must 

use best management practices to control 
storm water discharges. 

Construction 
activities at least 

1 acre in size 

SWRCB General 
Permit for Storm 

Water 
Discharges 
99-08-DWQ 

TBC The excavation and off-site 
disposal and the cover will 
disturb at least 1 acre.  
Therefore, the Navy has 
determined that Clean Water 
Act §402 (33 U.S.C. §1342) 
and 40 CFR. §122.44(k)(2) 
and (4) requirements for 
storm water discharge are 
federal ARARs.  In order to 
comply with these federal 
ARARs, the Navy will use the 
substantive requirements of 
the state permit as TBCs. 

Covering portions of 
the soil 

The final cover shall function with minimum 
maintenance and shall be compatible with 
post-closure land use.   
Alternative final cover designs shall meet the 
performance requirements of Cal. Code Regs. 
tit. 27 §21140(a). 
The Enforcement Authority may require 
additional thickness, quality, and type of final 
cover depending on, but not limited to the 
future reuse of the site. 

Waste 
management unit 

Cal. Code Regs. 
tit. 27 § 21140 

Relevant and 
appropriate 

This regulation is relevant 
and appropriate because the 
soil cover will not be 
constructed as a landfill 
waste management unit.  
Instead, the cover will be 
constructed solely to prevent 
human exposure to 
contaminants in the soil. 



State Action-Specific Applicable or Relevant and Appropriate Requirements 
Record of Decision for Parcels D-1 and UC-1, Hunters Point Shipyard, San Francisco, California (Continued) 

Attachment A, ROD for Parcels D-1 and UC-1 A-29 
Hunters Point Shipyard 

Action Requirement Prerequisite Citation 

Preliminary 
ARAR 

Determination Comments 
Covering Portions of the Soil (Continued) 

California Integrated Waste Management Boarda 
Covering portions of 
the soil 

The operator shall ensure the integrity of final 
slopes under both static and dynamic 
conditions to protect public health and safety 
and prevent damage to post-closure land 
uses, roads, structures, utilities, and to 
prevent exposure of waste. 

Waste 
management unit 

Cal. Code Regs. 
tit. 27 § 21145(a) 

Relevant and 
appropriate 

This regulation is relevant 
and appropriate because the 
soil cover will not be 
constructed as a landfill 
waste management unit.  
Instead, the cover will be 
constructed solely to prevent 
human exposure to 
contaminants in the soil. 

Covering portions of 
the soil 

The drainage and erosion control system shall 
be designed and maintained to ensure 
integrity of post-closure land uses, roads, and 
structures; to prevent public contact with 
waste; to prevent safety hazards; and to 
prevent exposure of waste.  Slopes that are 
not underlain by waste shall be stabilized to 
prevent soil erosion.  Methods used to protect 
slopes and control erosion shall include, but 
are not limited to, terracing, contour furrows, 
and trenches. 

Waste 
management unit 

Cal. Code Regs. 
tit. 27 § 21150 

Relevant and 
appropriate 

This regulation is relevant 
and appropriate because the 
soil cover will not be 
constructed as a landfill 
waste management unit.  
Instead, the cover will be 
constructed solely to prevent 
human exposure to 
contaminants in the soil. 



State Action-Specific Applicable or Relevant and Appropriate Requirements 
Record of Decision for Parcels D-1 and UC-1, Hunters Point Shipyard, San Francisco, California (Continued) 

Attachment A, ROD for Parcels D-1 and UC-1 A-30 
Hunters Point Shipyard 

Action Requirement Prerequisite Citation 

Preliminary 
ARAR 

Determination Comments 
Groundwater Monitoring 

State Water Resources Control Boarda 
Remediation 
activities 

Actions taken by or at the direction of public 
agencies to clean up or abate conditions of 
pollution or nuisance resulting from 
unintentional or unauthorized releases of waste 
or pollutants to the environment; provided that 
wastes, pollutants, or contaminated materials 
removed from the immediate place of release 
shall be discharged according to the 
SWRCB-promulgated sections of Article 2, 
Subchapter 2, Chapter 3, Subdivision 1 of this 
division (§ 20200 et seq.); and further provided 
that remedial actions intended to contain the 
wastes at the place of release shall implement 
applicable SWRCB-promulgated provisions of 
this division to the extent feasible. 

Action taken by or 
at the direction of 
a public agency to 
cleanup release of 

pollutant 

Cal. Code Regs. 
tit. 27 § 20090(d) 

Relevant and 
appropriate 

This regulation is relevant 
and appropriate to the Navy’s 
groundwater remedial action 
because “public agency” is 
not defined in the regulations; 
therefore, it does not 
specifically apply to the 
federal government. 

Notes: 

a Statutes and policies, and their citations, are provided as headings to identify general categories of ARARs for the convenience of the reader; listing the statutes and policies does not 
indicate that the Navy accepts the entire statutes or policies as ARARs.  Specific ARARs follow each general heading, and only substantive requirements of the specific citations are 
considered ARARs. 

§ Section 
ARAR Applicable or relevant and appropriate requirement 
Cal. Code Regs. California Code of Regulations 
CFR Code of Federal Regulations 
DTSC Department of Toxic Substances Control 
DWQ Department of Water Quality 
EPA U.S. Environmental Protection Agency 

IC Institutional control 
ROD Record of Decision 
SWRCB State Water Resources Control Board 
TBC To be considered 
tit. Title 
U.S.C. United States Code 
Water Board San Francisco Bay Regional Water Quality Control Board  
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Attachment B, ROD for Parcels D-1 and UC-1 B-1 
Hunters Point Shipyard 

ATTACHMENT B.  RESPONSIVENESS SUMMARY 

Proposed Plan for Parcel D, Hunters Point Shipyard 

Spoken Comment by Kristine Enea received at the public meeting held July 30, 2008 

Comment 
Number Comment Response 

1 I feel comfortable that the RAD material 
will not escape the trucks.  However, 
trucks themselves sometimes take dirt 
out with them.  I’ve seen trucks come 
out with dirt on the fender.  So my 
request would just be to make sure that 
the trucks themselves are clean of dirt, 
not because I’m afraid of radiological 
contamination, but because I live on 
Innes Avenue.  All the trucks go by my 
house, and our houses are kind of dirty.  
[Refer to the transcript of the public 
meeting beginning on page 38 for the 
complete comment.] 

Appropriate engineering measures (for example, inspecting and cleaning trucks before they leave the 
site) will be used during and following remediation to further protect the surrounding Bayview Hunters 
Point community.  Furthermore, radiologically impacted material is transported off site in sealed 
containers to prevent any releases. 

 



ATTACHMENT B.  RESPONSIVENESS SUMMARY 

Attachment B, ROD for Parcels D-1 and UC-1 B-2 
Hunters Point Shipyard 

 
 

Proposed Plan for Parcel D, Hunters Point Shipyard 

Spoken Comments by Ahimsa Sumchai received at the public meeting held July 30, 2008 

Comment 
Number Comment Response 

1 I wanted to go on record as being very, very strongly 
opposed to a proposal to early transfer.  Parcel UC-1, I am 
strongly opposed to any plan to dirty-transfer a parcel that 
in its reuse is expected to be a site for residential 
development.  And Parcel UC-1 is slated for mixed-use 
development under the current redevelopment plan.  

[Refer to the transcript of the public meeting beginning on 
page 39 for the complete comment.] 

Parcel UC-1 consists mostly of a portion of Spear Avenue.  Figure 4 in the Proposed 
Plan shows a portion of Parcel UC-1 is planned for mixed use.  However, residential 
reuse of this street area is unlikely.  Furthermore, no data were collected within 
Parcel UC-1 because no historical activities with risk concerns took place in this area.  
Nevertheless, all of Parcel UC-1 will be covered to protect all users from exposure to 
the surface soil. 

2 Additionally, Parcel UC-1 is adjacent to Redevelopment 
Block 30A, which you have identified as being a region in 
which the soil concentrations approached 10-6, and that 
concerns me.  The risk, of course, is 10-5. 

So I really do think that we are identifying a region of Parcel 
D that is at significant risk for human exposure and that – 
you’ve documented that, and I just think it doesn’t make 
common sense to not do a full cleanup of a parcel that is 
potentially slated for residential development. 

[Refer to the transcript of the public meeting beginning on 
page 39 for the complete comment.] 

Table 1 in the Proposed Plan shows that the cancer risk at Redevelopment Block 30A 
based on residential exposure to chemicals is 2 x 10-7 and for exposure to 
radionuclides is 1 x 10-6.  Both these risk values are less than the range that the Navy 
and the regulatory agencies consider as acceptable. 

The goal of the remedial action at Parcel D-1, D-2, G, and UC-1 is to protect human 
health and the environment to the standards set by the federal and state regulatory 
agencies.  The remedies proposed in the proposed plan, and detailed in this Record 
of Decision (ROD), address all contamination that resulted from past Navy activities.  
After all the proposed actions are conducted and operation and maintenance and 
institutional controls (IC) are implemented, the actions proposed will be protective of 
human health and the environment. 

3 Additionally, it violates community acceptance, as 
documented in Proposition P, which was passed by the 
overwhelming majority of San Francisco voters in the year 
2000 and that called for cleanup of the Shipyard to 
residential standards.   

[Refer to the transcript of the public meeting beginning on 
page 39 for the complete comment.] 

The goal of the remedial action at Parcels D-1, D-2, G, and UC-1 is to protect human 
health and the environment to the standards set by the regulatory agencies.  Cleanup 
goals consider the expected future land use so not all areas will be remediated to 
residential levels.  For example, areas that will become open space will be remediated 
to standards that consider recreational use.  Nevertheless, all of Parcels D-1, D-2, G, 
and UC-1 will be covered to protect all users from exposure to the surface soil.  
Community acceptance is considered in the ROD as required by the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA) and the National 
Oil and Hazardous Substances Pollution Contingency Plan (NCP). 



ATTACHMENT B.  RESPONSIVENESS SUMMARY 

Attachment B, ROD for Parcels D-1 and UC-1 B-3 
Hunters Point Shipyard 

Proposed Plan for Parcel D, Hunters Point Shipyard 

Written Comments by City and County of San Francisco received August 15, 2008 by email 

Comment 
Number Comment Response 

1 In the Overview of Proposed Institutional Controls, 
Proposed Activity Restrictions Relating to VOC vapors at 
Specific Locations within Parcel D-1 and G, it states that 
“Initially, the ARIC includes all of Parcel D-1 and G”.  We 
think this is a misrepresentation of the current state of 
knowledge about the ARIC for VOC vapors and 
unnecessarily restricts Parcel D-1 and G.  Our request is 
to phrase the restriction as “Initially, the ARIC will include 
all areas of the Parcels D-1 and G with soil gas levels 
above the remediation goals.”  This sentence more 
accurately reflects the current state of knowledge about 
the ARIC for VOC vapors and describes where the ARIC 
will be required.  The soil gas surveys will be performed in 
areas where past uses and data suggest possible 
concerns regarding soil gas.  However, based on the 
current knowledge of the site we are certain that there are 
many areas where:  (a) no soil gas sampling will be 
required and (b) there will be no requirement for an ARIC 
for VOC vapors. 

The area requiring institutional controls (ARIC) for vapor intrusion may be modified as 
remediation is completed or in response to further sampling and analysis that 
establishes that areas now in the ARIC do not pose unacceptable potential exposure 
risk to volatile organic compound (VOC) vapors.  The initial ARIC is proposed to include 
the entire area of Parcels D-1 and UC-1 because existing data for soil gas are 
insufficient to further reduce the size of the ARIC. 

2 Soil gas remediation goals need to be established in the 
Parcel D-1 and G RODs.  The language relating to soil 
gas remediation goals on page 8 of the Proposed Plan, 
which states that a numerical goal for each VOC will be 
established in the remedial design (RD) and on page 14, 
that survey results following remedial actions will be used 
to establish risk-based remediation goals for soil gas 
should be changed to reflect that soil gas remediation 
goals will be established in the ROD.  If the current 
schedule for the ROD would be impacted by the 
establishment of these soil gas goals, a mechanism for 
adding these goals to the ROD should be discussed. 

The text on page 8 of the Proposed Plan was incorrect as stated.  Remediation goals 
for VOCs to address exposure via indoor inhalation of vapors may be superseded 
based on COC identification information from future soil gas surveys.  As potential risks 
from soil gas are partially dependent on the structures and other modifications that will 
be constructed for future use of the property, the soil gas risk calculations must wait 
until decisions are made on the proposed use designs (i.e., structures and ground 
cover layouts).  Future action levels would be established for soil gas, would account 
for vapors from both soil and groundwater, and would be calculated based on a 
cumulative risk level of 10-6 using the accepted methodology for risk assessments at 
HPS.. The results of the survey will be used to evaluate the need for additional remedial 
action and to identify where the initial ARICs for VOCs shall be retained and areas 
where they shall be released.   



ATTACHMENT B.  RESPONSIVENESS SUMMARY 

Attachment B, ROD for Parcels D-1 and UC-1 B-4 
Hunters Point Shipyard 

Proposed Plan for Parcel D, Hunters Point Shipyard 

Written Comments by City and County of San Francisco received August 15, 2008 by email 

Comment 
Number Comment Response 

3 We appreciate that the Navy has revised the text of the 
proposed plan to discuss some of the remedy 
implementation plans in relation to reuse areas instead of 
redevelopment blocks.  In future documents please 
continue to work towards the goal of dropping the use of 
the redevelopment blocks to describe areas of the parcel 
because land planning efforts are anticipating a change 
to the configuration of the blocks. 

The proposed plan was revised to reduce the use of and emphasis on redevelopment 
blocks to the extent possible.  However, a means to clearly and unambiguously identify 
areas within former Parcel D is still needed to explain the proposed remedial actions, 
and redevelopment blocks still serve that purpose.  The Navy would appreciate 
communication from the city when changes to redevelopment blocks, and especially 
those changes that affect the reuse exposure, are identified. 

The Navy will work closely with the city to use the most current plans for land reuses at 
Parcel D.  The Navy will continue to use redevelopment blocks, only when necessary, 
in the three RODs. 

4 We would like to point out for the record, that once the 
engineering controls and institutional controls are 
properly installed and maintained the current design of 
the proposed remedies will cut off pathways for:  (a) 
contact with soil contaminants and (b) inhalation of indoor 
VOC vapors and this means that the entire property will 
be health protective for all types of uses. 

The proposed remedial alternatives are specific to the reuse identified for each area.  
Future residents would be protected in areas currently identified for industrial or 
recreational reuse only by the consistent enforcement of the activity restrictions 
described by the proposed ICs.  For example, the ARIC for vapor intrusion would need 
to be maintained in areas currently identified as open space (unless the ARIC could be 
modified by new data for soil gas, as discussed above in the response to comment 1).  
The Navy believes that the proposed remedy would result in an environment that would 
not pose health risks for future residents.  However, this does not mean that future 
reuse would be unrestricted.  The following text was included on the first page of the 
proposed plan to note the general protectiveness of the planned revised remedy:  “After 
all the proposed actions are conducted and operation and maintenance and ICs are 
implemented, the actions proposed will be protective of human health and the 
environment and will meet all cleanup objectives.” 



ATTACHMENT B.  RESPONSIVENESS SUMMARY 

Attachment B, ROD for Parcels D-1 and UC-1 B-5 
Hunters Point Shipyard 

Proposed Plan for Parcel D, Hunters Point Shipyard 

Written Comments by J.V. McCarthy received by email on July 31, 2008. 
Only comments that specifically reference Parcel D (or the new Parcels G, D-1, D-2, or UC-1) are included in this Responsiveness Summary.  All 
other comments were addressed in the Responsiveness Summary for Parcel B.  Comment numbers reflect those used in the Responsiveness 
Summary for Parcel B. 

Comment 
Number Comment Response 

6 The basic issues cited for “Parcel G”, per notice to 
Congresswoman N. Pelosi and Supervisor A. Peskin also apply to 
Covenant Restriction for “Parcel B” (refer to the following page 
with items # 1.-10.) 

The Navy does not have a copy of this notice and cannot respond.  
However, the Navy team is aware of and is ensuring that there is 
consistency between land use restrictions being considered and developed 
for the different parcels. 

Introduction 
to items 

1-10 

How inappropriate is a linking of “Candlestick Park” development 
with Hunter’s Point Shipyard reuse?  If “Parcel 49” of the former 
Hunter’s Point Shipyard is to be considered fit for new stadium 
construction, the potential liability is worth more than a passing 
glance.  A deferral or covenant agreement required as the waiver to 
federal conditions of the city’s exclusive discretion, to federal 
conditions in transfer, is specified from CERCLA 120 h(3)(C).  This 
is because the environmental remediation is not without conditions.  
No matter what the political priorities, the land speculation, or the 
wishful thinking, parcel areas requiring this kind of covenant 
agreement will remain so for good reasons (refer to CLEAN II, 
Department of the Navy, 09/04/98, HPS).  “Parcel 49” is not 
exempt.  The local SF CUPA or HAZMAT agency, the involved 
state agencies, and the title insurance people will all have serious 
obligations and concerns to be maintained. 

Access restrictions on future activities will be contained in “Covenant(s) to 
Restrict Use of Property”, Quitclaim Deed(s), the Risk Management Plan, 
and if required, any other workplan or document approved in accordance 
with these referenced documents.  The protectiveness of the remedy will be 
evaluated at least every 5 years to ensure it remains protective.  These 
5-year reviews are required by law and will include any new information 
that may become available in the future. 

Item 1 Subparcels S-28, S-29, S-38, and S-39 are co-located where 
“Parcel 49”, formerly in Parcel D, has been proposed.  All are cited 
for sandblast waste and radioactive materials, at least some of 
which are likely to have been left from “Operation Crossroads” 
(1946-1947, see “Historical Radiological Assessment”, 2004). 

Former Parcel D was constructed prior to “Operation Crossroads” and is 
not expected to have radioactive waste materials from that operation. 
Radiological surveys have been conducted in all areas and buildings at 
Parcels D-1 and UC-1 that have been identified, based on shipyard 
activities and work practices, to potentially be radiologically impacted.  The 
areas identified as having radiological risks in the surveys are being 
addressed and radiologically remediated by the proposed remedy and 
released for unrestricted future use.   



ATTACHMENT B.  RESPONSIVENESS SUMMARY 

Attachment B, ROD for Parcels D-1 and UC-1 B-6 
Hunters Point Shipyard 

Proposed Plan for Parcel D, Hunters Point Shipyard 

Written Comments by J.V. McCarthy received by email on July 31, 2008. 
Only comments that specifically reference Parcel D (or the new Parcels G, D-1, D-2, or UC-1) are included in this Responsiveness Summary.  All 
other comments were addressed in the Responsiveness Summary for Parcel B.  Comment numbers reflect those used in the Responsiveness 
Summary for Parcel B. 

Comment 
Number Comment Response 

Item 2 It is unlikely that the maximum extent of excavation in the 
foreseeable future, as sponsored by the Navy, will go any farther 
than the inconclusive excavation, to be capped, for IR-07 and IR-18 
of Parcel B where the radiation at depth will go unresolved.  
Consider the implications in D for S-28, S-29, S-38, and S-39. 

Please see the Responsiveness Summary in the Parcel B amended 
ROD for discussion of the IR Sites 7 and 18.  All of Parcels D-1 and UC-1 
will be covered to protect all users from exposure to the soil regardless of 
the future use.  Covers are an effective way to eliminate exposure and 
protect human health. 

Item 3 The materials applied for support piers to penetrate landfill are likely 
to be what is planned for building foundation support, as under the 
cap required for “Parcel 49” remediation. 

Any construction-related foundation support piers constructed after transfer 
will be protective of human health and the environment, and will meet the 
requirements of the remedial design.  Any breaching or alteration of the 
cover post-transfer will be conducted in compliance with the Covenant(s) to 
Restrict Use of the Property, Quitclaim Deed(s), and the Risk Management 
Plan, all of which will be reviewed and approved by the regulatory 
agencies.  Materials used during remediation, including the cover material, 
will be selected during the remedial design phase of the project and will be 
constructed to be robust and persistent over time.   



ATTACHMENT B.  RESPONSIVENESS SUMMARY 

Attachment B, ROD for Parcels D-1 and UC-1 B-7 
Hunters Point Shipyard 

Proposed Plan for Parcel D, Hunters Point Shipyard 

Written Comments by J.V. McCarthy received by email on August 20, 2008. 

Comment 
Number Comment Response 

1 As an hasty and inadequately addressed parcel transfer 
proposal, “Parcel G” is a good example of how the City of 
San Francisco, and some public officials, could bring 
great harm upon themselves.  Who would bear ultimate 
“responsibility” with consequences (?) once an 
incomplete and inadequate investigation has been signed 
off, even with CERCLA 120 (h)(3)(C)?  If “Blocks” # 28, 
29, 38, and 39 are any example, perhaps it would be 
where existing documentation would suggest 
considerable more caution. 

If the property in Parcels D-1 and UC-1 are conveyed as an “early transfer” subject to 
the requirements of Section 120(h)(3)(C) of CERCLA, the Navy must provide 
assurances approved by EPA and the State of California that there will be interim land 
use restrictions to ensure the protection of human health and the environment.   

Access restrictions on future activities will be contained in “Covenant(s) to Restrict Use 
of Property”, Quitclaim Deed(s), the Risk Management Plan, and if required, any other 
work plan or document approved in accordance with these referenced documents.  The 
protectiveness of the remedy will be evaluated at least every 5 years to ensure it 
remains protective.  These 5-year reviews are required by law and will include any new 
information that may become available in the future. 

2 Of “Block” 28, it appears to be unknown or unclear 
whether contaminants from IR-34 could include plume 
discovery, as from, storage tank contents unspecified at 
the Building 363 site. 

There is no Redevelopment Block 28 within the former Parcel D or the new Parcels D-1 
and UC-1.  However, potential contaminants associated with IR-34 were evaluated for 
Parcel D and are summarized in the Final Revised Feasibility Study for Parcel D 
(SulTech 2007). 

3 Of “Block” 29, it appears to be unknown or unclear 
whether multiple fluid contaminants or plume discovery, 
from IR-09 could have come into contact with or mixed 
with contaminants from IR-33. 

Within Redevelopment Block 29, the potential mixing of contaminants between the IR-
09 plumes and the IR-33 plumes was considered and is summarized in the Final 
Revised Feasibility Study for Parcel D (SulTech 2007).  Block 29 is within Parcel G; 
therefore, this comment is not related to Parcels D-1 and UC-1. 

4 Of “Block” 38, it appears to be unknown or unclear whether 
contaminants from IR-33, by the specified plumes at the 
Building 411 site, could have been complicated by 
radiological impact at the Building 364 site. 

The contamination associated with Buildings 411 and 364 (they are both within IR-33) 
were evaluated in conjunction with Block 38.  The chemical risks are presented in the 
Final Revised Feasibility Study for Parcel D (SulTech 2007) and the radiological risks 
and combined risks are presented in the Final Radiological Addendum to the Revised 
Feasibility Study for Parcel D (SulTech 2008).  Block 38 is within Parcel G; therefore, 
this comment is not related to Parcels D-1 and UC-1. 

5 Of “Block” 39, it appears to be unknown or unclear 
whether contaminants from IR-65 or IR-34, could include 
a plume discovery, as from the Building 324 site, or a 
radiological impact from the Building 364 site. 

The contamination associated with IR-65, IR-34 and specifically the Building 324 site 
were evaluated as part of Redevelopment Block 39 in the Final Revised Feasibility 
Study for Parcel D (SulTech 2007).  Radiological impacts associated with the Building 
364 site are considered in the Final Radiological Addendum to the Revised Feasibility 
Study for Parcel D (SulTech 2008).  Block 39 is within Parcel G; therefore, this 
comment is not related to Parcels D-1 and UC-1. 
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Proposed Plan for Parcel D, Hunters Point Shipyard 

Written Comments by J.V. McCarthy received by email on August 20, 2008. 

Comment 
Number Comment Response 

6 The potential of radiological impact, as in residual 
unspecified radioactive contamination, is serious in 
“Parcel G”.  Is it preferred that waiting for consequences 
of breaching CERCLA 120 (h)(3)(C), beneath the 
required “covers” with foundation support piers, will be the 
expedient “Record of Decision” (?). 

If the property in Parcels D-1 and UC-1 are conveyed as an “early transfer” subject to 
the requirements of Section 120(h)(3)(C) of CERCLA, it is anticipated that the 
transferee will be responsible for constructing covers after transfer.  The covers will be 
constructed to meet all the requirements of the remedial design, and will be conducted 
under the oversight of the regulatory agencies.  The deed of transfer will contain any 
necessary interim land use restrictions required to protect covers following construction 
and comply with Section 120(h)(3)(C) of CERCLA. 

Please see the response to Comment Number 7 below for a discussion of foundation 
support piers.   

7 (item 1) Construction related “covers”, as well as foundation 
support piers where required through bay mud and fill, 
are out of compliance with “… land disturbing activity…” 
restriction (“Restricted Activities”, a.) where this occurs 
following transfer. 

Any construction-related covers or foundation support piers constructed after transfer 
will be constructed to be protective of human health and the environment, and will meet 
the requirements of the remedial design. 

8 (item 2) Construction related “alteration, disturbance, or 
removal…” is likely to be out of compliance where this 
may involve installation of public utilities for permanent 
structures, as required by construction activities which 
follow property transfer. 

Any breaching or alteration of the cover post-transfer will be conducted in compliance 
with the Covenant(s) to Restrict Use of the Property, Quitclaim Deed(s), and the parcel-
specific risk management plan, all of which will be reviewed and approved by the 
regulatory agencies. 
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Proposed Plan for Parcel D, Hunters Point Shipyard 

Written Comments by Michael F. McGowan, Arc Ecology, received by email on August 25, 2008 

Comment 
Number Comment Response 

1 On page 1 the proposed remedy for treating groundwater at 
Installation Sites IR-09, IR-33, and IR-71 is to use chemicals or 
biological nutrients to break down contaminants.  These 
methods, zero valent iron (ZVI) treatment and bacterial 
enhancement, are effective under certain circumstances but are 
still considered experimental at Hunters Point Shipyard.  Please 
document with a reference to a report or an explanation of the 
logic that supports the effectiveness of these treatments at the 
shipyard.  If they are not as effective as hoped for, what does the 
Navy propose to do to remediate the groundwater, or will this 
problem be passed along to the new owners of the property? 

Treatability studies using the proposed in situ biological and chemical 
treatment technologies have been conducted at other parcels with similar 
conditions and shown to be effective.  Injection of ZVI was studied at Parcel 
B (Engineering/ Remediation Resources Group, Inc. and URS Corporation 
“Final Cost and Performance Report, Zero-Valent Iron Injection Treatability 
Study, Building 123, Parcel B, Hunters Point Shipyard” June 2004).  
Injection of a biological growth medium was studied at Parcel C (Shaw 
Environmental “Final In Situ Sequential Anaerobic-Aerobic Bioremediation 
Treatability Study, Remedial Unit C5, Building 134, Installation Restoration 
Site 25, Hunters Point Shipyard” November 2005). 

2 Page 1 last paragraph states that the Navy will consider 
comments on the Proposed Plan when three Records of 
Decision (ROD) are prepared for the new sub-parcels within 
Parcel D.  Please explain what opportunity will be provided for 
public input to the cleanup plans if members of the public are not 
satisfied with the responses to comments as presented in the 
RODs. 

Members of the public may contact Mr. Keith Forman, the Navy Base 
Realignment and Closure Environmental Coordinator, directly (see page 16 of 
the Proposed Plan for contact information).  Members of the public may also 
coordinate with community members of the Restoration Advisory Board (RAB) 
or attend the RAB meetings which are held on the fourth Thursday of every 
month (except November and December) and are open to the public (see page 
15 of the Proposed Plan for more information about the RAB). 

3 Page 6 last paragraph states that action is warranted for 
cumulative risk of cancer that exceeds a certain probability.  
Shouldn’t that be incremental risk above a background?  
Please clarify. 

Remedial action is proposed for areas where health risks exceed 1 x10-06 (one 
in a million).  For the evaluation of health risks from exposure to chemicals in 
soil, metals with measured concentrations that are less than Hunters Point 
ambient levels (HPAL) were not included in the calculation of health risks and 
identification of areas that require remedial action.  The approach used in the 
human health risk assessment (HHRA) to address ambient levels of metals is 
described in Section 2.5.1 of the ROD for Parcels D-1 and UC-1.   
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Proposed Plan for Parcel D, Hunters Point Shipyard 

Written Comments by Michael F. McGowan, Arc Ecology, received by email on August 25, 2008 

Comment 
Number Comment Response 

4 The explanation of risk assessment and cleanup goals with 
respect to proposed reuse areas is confusing.  For example, 
different exposure scenarios (concentration x time) were used 
for industrial than for residential.  Was it assumed that industrial 
workers would be exposed fewer hours of the day than 
residents?  What if an industrial worker was employed on Parcel 
D for 50 years while residents moved away every 5 years?  
What were the assumptions underlying these scenarios? 

Tables B-4 through B-9 of the Final Revised Feasibility Study for Parcel D 
(SulTech 2007) summarize the exposure assumptions used in the HHRA to 
calculate health risks for residential, industrial, recreational, and construction 
worker exposure to chemicals in soil and groundwater at Parcel D.  The 
exposure assumptions used in the HHRA are based on U.S. Environmental 
Protection Agency (EPA) and California Environmental Protection Agency 
(Cal/EPA) recommendations for evaluating reasonable maximum exposure, 
and were also based on agreement with the Base Realignment and Closure 
Cleanup Team (BCT).   

Multiple conservative exposure assumptions were combined in the HHRA so 
that the calculated health risks over-predict actual risks.  The HHRA 
calculated health risks using assumptions for potential exposure that are 
specific to the planned reuse for each redevelopment block at Parcel D.  For 
example, the planned reuse is industrial for redevelopment block 42.  
Therefore, the health risks for each of the exposure areas within this 
redevelopment block was calculated using assumptions for industrial 
exposure.  Likewise, the preliminary remediation goals for this redevelopment 
block are protective for exposure during industrial use.   

As a conservative measure, the HHRA additionally evaluated residential, 
industrial, recreational, and construction worker risks for each exposure area 
throughout former Parcel D, regardless of the planned reuse.  This approach 
was included to provide information on potential risks for all potential reuses, 
in the event that revisions are made to the Redevelopment Plan for HPS.   

The preferred alternative for soil at Parcels D-1 and UC-1 involves removal of 
soil in selected areas where chemicals exceed reuse-specific remediation 
goals and application of parcel-wide covers.  The use of parcel-wide covers 
will eliminate the potential for contact with and health risks from exposure to 
chemicals in soil across all of former Parcel D. 
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Proposed Plan for Parcel D, Hunters Point Shipyard 

Written Comments by Michael F. McGowan, Arc Ecology, received by email on August 25, 2008 

Comment 
Number Comment Response 

5 Do the results of the different risk scenarios mean that the areas 
designated for industrial can be left more contaminated than 
those designated for residential? 

Use of reuse-specific exposure scenarios for the HHRA (for example, industrial 
exposure for redevelopment block 42 at Parcel D-1) and for preliminary 
remediation goals results in different preliminary remediation goals for 
residential and industrial reuse areas.  As noted in the response to comment 4, 
the use of parcel-wide covers will eliminate the potential for contact with and 
health risks from exposure to chemicals in soil across all of Parcel D, regardless 
of the remediation goals. 

6 Will additional cleanup be required and who will be responsible if 
the future use of an area changes from industrial to residential? 

Additional cleanup is not anticipated if future use changes.  Covers will block 
exposure to soil, regardless of whether the exposure scenario is residential or 
industrial.  However, the transferee would be responsible if changes in land 
reuse required changes in the remedy. 

7 Page 7 second full paragraph states that the health risk 
assessments were based on reasonable exposure assumptions 
recommended by EPA and DTSC.  What were these 
assumptions? 

As stated in the response to comment 4, Tables B-4 through B-9 of the Final 
Revised Feasibility Study for Parcel D (SulTech 2007) summarize the exposure 
assumptions used in the HHRA to calculate health risks for residential, 
industrial, recreational, and construction worker exposure to chemicals in soil 
and groundwater at Parcel D.  The exposure assumptions used in the HHRA 
are based on EPA and Cal/EPA recommendations for evaluating reasonable 
maximum exposure, and were also based on agreement with the BCT. 

8 Page 7 next to last sentence says that the Remedial Action 
Objectives will be appropriate if the reuse plan is changed.  
However, the previous sentence says that the planned future 
land use was an important component in developing the RAOs.  
These two statements seem to conflict.  Please explain. 

The planned future land use was used to help develop the RAOs; however, 
the RAOs are carefully worded so that there is flexibility in whatever reuse is 
selected.  Therefore, the RAOs presented in the proposed plan and 
associated RODs can be used for any reuse plan that the San Francisco 
Redevelopment Agency decides to implement prior to the ROD.   

9 Page 14 Radiological Alternative R-2 next to last paragraph 
states that the Time Critical Removal Action is anticipated to 
achieve Remedial Action Objectives in the proposed plan.  What 
if there is still residual radiation above the remediation goals?  
Will the radiation goals for industrial use areas present a 
problem if the use changes to residential? 

Remediation will continue until the remediation goals for radionuclides are 
achieved.  Remediation goals are not set separately for industrial areas.  All 
areas will be cleaned to residential standards for radionuclides. 
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Proposed Plan for Parcel D, Hunters Point Shipyard 

Written Comments by Michael F. McGowan, Arc Ecology, received by email on August 25, 2008 

Comment 
Number Comment Response 

10 If radiological decontamination of all areas will result in free 
release, then the future reuse designations should not matter.  
If this is so, please state that all areas will be cleaned to 
“residential standards” with regard to radiological materials.  
The desire for residential standard cleanup is very strong in the 
local community. 

The risk assessment for radionuclides used the residential exposure scenario 
to bound the risks to industrial workers or recreational users.  All areas will be 
cleaned to residential standards for radionuclides. 
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Item 
Reference or  

Phrase in ROD 
Location in 

ROD 
Identification of Referenced Document Available in the 

Administrative Record1 

1 Parcel D-1 Section 2.1 Final Revised Feasibility Study for Parcel D, Hunters Point 
Shipyard, San Francisco, California.  Sections 2.2.1 and 2.2.2.  
SulTech.  November 30, 2007. 

2 Installation Restoration 
(IR) sites 

Section 2.1 Draft Final Parcel D Remedial Investigation Report, Hunters 
Point Shipyard, San Francisco, California.  Sections 4.4 to 4.7, 
4.11, 4.20, 4.24, 4.25, and 4.29 to 4.31.  PRC Environmental 
Management, Inc., Levine-Fricke-Recon, and Uribe & 
Associates.  October 25, 1996. 

3 Hydrostratigraphic units Section 2.2 Final Revised Feasibility Study for Parcel D, Hunters Point 
Shipyard, San Francisco, California.  Sections 2.2.7 and 2.2.8.  
SulTech.  November 30, 2007. 

4 Drinking water Section 2.2 Final Revised Feasibility Study for Parcel D, Hunters Point 
Shipyard, San Francisco, California.  Section 2.2.9.  SulTech.  
November 30, 2007. 

5 Parcels D-1 and UC-1 
ecology 

Section 2.2 Final Revised Feasibility Study for Parcel D, Hunters Point 
Shipyard, San Francisco, California.  Section 2.2.5, paragraphs 1 
and 6, pages 2-4 and 2-5.  SulTech.  November 30, 2007. 

6 Samples Table 1 Draft Final Parcel D Remedial Investigation Report, Hunters 
Point Shipyard, San Francisco, California.  Tables 4.4-1 to 4.4-9, 
4.5-1 to 4.5-9, 4.6-1 to 4.6-18, 4.7-1 to 4.7-12, 4.11-1 to 4.11-15, 
4.20-1 to 4.20-3, 4.24-1 to 4.24-9, 4.25-1 to 4.25-9, 4.29-1 to 
4.29-3, 4.30-1 to 4.30-3, and 4.31-1 to 4.31-12.  PRC 
Environmental Management, Inc., Levine-Fricke-Recon, and 
Uribe & Associates.  October 25, 1996. 

7 RMR results Table 1 Final Revised Feasibility Study for Parcel D, Hunters Point 
Shipyard, San Francisco, California.  Table 2-4.  SulTech.  
November 30, 2007. 

8 Impacted or non-
impacted 

Table 1 Final Historical Radiological Assessment, History of the Use of 
General Radioactive Materials, 1939 – 2003.  Section 1.2.  Naval 
Sea Systems Command.  August 2004. 

9 PAHs Section 2.3 Final Revised Feasibility Study for Parcel D, Hunters Point 
Shipyard, San Francisco, California.  Figures 2-25, 2-26, 2-27, 
and 2-28.  SulTech.  November 30, 2007. 

10 Metals Section 2.3 Final Revised Feasibility Study for Parcel D, Hunters Point 
Shipyard, San Francisco, California.  Figures 2-21 and 2-22.  
SulTech.  November 30, 2007. 

11 Chromium VI and 
possibly nickel 

Section 2.3 Final Revised Feasibility Study for Parcel D, Hunters Point 
Shipyard, San Francisco, California.  Figure 2-29.  SulTech.  
November 30, 2007. 

12 VOCs Section 2.3 Final Revised Feasibility Study for Parcel D, Hunters Point 
Shipyard, San Francisco, California.  Figure 2-30.  SulTech.  
November 30, 2007. 

13 Radiologically impacted 
sites 

Section 2.3 Final Historical Radiological Assessment, History of the Use of 
General Radioactive Materials, 1939 – 2003.  Sections 8.3.4.1, 
8.3.4.2, 8.3.4.3, 8.3.4.5, 8.3.4.11, 8.3.4.14, 8.3.4.17 and 
8.3.4.19.  Naval Sea Systems Command.  August 2004. 

14 Reuses Section 2.4 Hunters Point Shipyard Redevelopment Plan.  City and County 
of San Francisco.  Section IIB and Map 1.  San Francisco 
Redevelopment Agency.  July 14, 1997. 

15 Human health CSM Section 2.5.1 Final Revised Feasibility Study for Parcel D, Hunters Point 
Shipyard, San Francisco, California.  Appendix B, Figure B-1.  
SulTech.  November 30, 2007. 

16 HHRA Section 2.5.1 Final Revised Feasibility Study for Parcel D, Hunters Point 
Shipyard, San Francisco, California.  Appendix B, Section B5.0.  
SulTech.  November 30, 2007. 

17 Cancer risks and 
noncancer hazards 

Section 2.5.1 Final Revised Feasibility Study for Parcel D, Hunters Point 
Shipyard, San Francisco, California.  Appendix B, Section B7.1 
through B7.4.  SulTech.  November 30, 2007. 
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Reference or  

Phrase in ROD 
Location in 

ROD 
Identification of Referenced Document Available in the 

Administrative Record1 

18 Total and incremental 
risks 

Section 2.5.1 Final Revised Feasibility Study for Parcel D, Hunters Point 
Shipyard, San Francisco, California.  Section 3.1.  SulTech.  
November 30, 2007. 

19 Revised HHRA results Section 2.5.1 Final Revised Feasibility Study for Parcel D, Hunters Point 
Shipyard, San Francisco, California.  Tables 3-2 through 3-15.  
Also includes 3 tables from Appendix B (Tables B2-17, B2-18, 
and B3-14).  SulTech.  November 30, 2007. 

20 Radiological risks Section 2.5.1 Final Radiological Addendum to the Revised Feasibility Study for 
Parcel D, Hunters Point Shipyard, San Francisco, California.  
Tables 3-3 and 3-4.  Tetra Tech EC Inc.  April 11, 2008. 

21 Combined chemical and 
radiological risks 

Section 2.5.1 Final Radiological Addendum to the Revised Feasibility Study for 
Parcel D, Hunters Point Shipyard, San Francisco, California.  
Tables 3-5 and 3-6.  Tetra Tech EC Inc.  April 11, 2008. 

22 Assumptions and 
uncertainties 

Section 2.5.1 Final Revised Feasibility Study for Parcel D, Hunters Point 
Shipyard, San Francisco, California.  Appendix B, Section B9.0.  
SulTech.  November 30, 2007. 

23 Surface water quality Section 2.5.2 Final Revised Feasibility Study for Parcel D, Hunters Point 
Shipyard, San Francisco, California.  Appendix H, Table H-1.  
SulTech.  November 30, 2007. 

24 Chromium VI and nickel Section 2.5.2 Final Revised Feasibility Study for Parcel D, Hunters Point 
Shipyard, San Francisco, California.  Section 3.2.  SulTech.  
November 30, 2007. 

25 Environmental impacts 
to the bay 

Section 2.5.2 Final Revised Feasibility Study for Parcel D, Hunters Point 
Shipyard, San Francisco, California.  Appendix H.  SulTech.  
November 30, 2007. 

26 Trigger levels Section 2.5.2 Final Revised Feasibility Study for Parcel D, Hunters Point 
Shipyard, San Francisco, California.  Appendix I.  SulTech.  
November 30, 2007. 

27 Chromium VI Section 2.5.2 Final Revised Feasibility Study for Parcel D, Hunters Point 
Shipyard, San Francisco, California.  Appendix H, Table H-2.  
SulTech.  November 30, 2007. 

28 Soil Section 2.5.3 Final Revised Feasibility Study for Parcel D, Hunters Point 
Shipyard, San Francisco, California.  Figures 3-2 through 3-7.  
SulTech.  November 30, 2007. 

29 Groundwater Section 2.5.3 Final Revised Feasibility Study for Parcel D, Hunters Point 
Shipyard, San Francisco, California.  Figures 3-8 through 3-10.  
SulTech.  November 30, 2007. 

30 Radiologically impacted 
structures and soil 

Section 2.5.3 Final Radiological Addendum to the Revised Feasibility Study for 
Parcel D, Hunters Point Shipyard, San Francisco, California.  
Tables 3-3 to 3-6.  Tetra Tech EC Inc.  April 11, 2008. 

31 Radionuclides of 
concern 

Section 2.5.3 Final Radiological Addendum to the Revised Feasibility Study for 
Parcel D, Hunters Point Shipyard, San Francisco, California.  
Sections 3.3.1, 3.3.2, and 3.4, pages 3-2 through 3-5.  Tetra 
Tech EC Inc.  April 11, 2008. 

32 General Response 
Actions (GRA)  

Section 2.8 Final Revised Feasibility Study for Parcel D, Hunters Point 
Shipyard, San Francisco, California.  Section 4.3, pages 4-15 
and 4-16.  SulTech.  November 30, 2007. 

33 Preliminary remedial 
alternatives 

Section 2.8 Final Revised Feasibility Study for Parcel D, Hunters Point 
Shipyard, San Francisco, California.  Section 5.0, page 5-1.  
SulTech.  November 30, 2007. 

34 Nine evaluation criteria Section 2.8.2 Final Revised Feasibility Study for Parcel D, Hunters Point 
Shipyard, San Francisco, California.  Section 6.0, pages 6-1 and 
6-2.  SulTech.  November 30, 2007. 

35 Present-Worth Cost:  
$443,000 

Table 6 Final Revised Feasibility Study for Parcel D, Hunters Point 
Shipyard, San Francisco, California.  Appendix F, Table F-2A.  
SulTech.  November 30, 2007. 
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ROD 
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Administrative Record1 

36 Present-Worth Cost:  
$978,000 

Table 6 Final Revised Feasibility Study for Parcel D, Hunters Point 
Shipyard, San Francisco, California.  Appendix F, Table F-3A.  
SulTech.  November 30, 2007. 

37 Present-Worth Cost: 
$2,452,000 

Table 6 Final Revised Feasibility Study for Parcel D, Hunters Point 
Shipyard, San Francisco, California.  Appendix F, Table F-4A.  
SulTech.  November 30, 2007. 

38 Present-Worth Cost: 
$2,970,000 

Table 6 Final Revised Feasibility Study for Parcel D, Hunters Point 
Shipyard, San Francisco, California.  Appendix F, Table F-5A.  
SulTech.  November 30, 2007. 

39 Present-Worth Cost: 
$880,000 

Table 6 Final Revised Feasibility Study for Parcel D, Hunters Point 
Shipyard, San Francisco, California.  Appendix F, Table F-7A.  
SulTech.  November 30, 2007. 

40 Present-Worth Cost: 
$613,000 (GW-3A) 
/$1,338,000 (GW-3B) 

Table 6 Final Revised Feasibility Study for Parcel D, Hunters Point 
Shipyard, San Francisco, California.  Appendix F, Tables F-8A 
and F-9A.  SulTech.  November 30, 2007. 

41 Present-Worth Cost: 
$718,000 (GW-4A 
/$2,300,000 (GW-4B) 

Table 6 Final Revised Feasibility Study for Parcel D, Hunters Point 
Shipyard, San Francisco, California.  Appendix F, Tables F-10A 
and F-11A.  SulTech.  November 30, 2007. 

42 Present-Worth Cost:  
$15,200,000 

Table 6 Final Radiological Addendum to the Revised Feasibility Study for 
Parcel D, Hunters Point Shipyard, San Francisco, California.  
Appendix B, Section 6.9, Page B.6-6.  Tetra Tech EC Inc.  April 
11, 2008. 

43 ICs Section 2.9.2 Final Revised Feasibility Study for Parcel D, Hunters Point 
Shipyard, San Francisco, California.  Section 4.0, pages 4-17 
and 4-20.  SulTech.  November 30, 2007. 

44 IR Program website Section 2.10 http://www.bracpmo.navy.mil/ 

Notes: 
1 Bold blue text indicates hyperlinks available on reference CD to detailed site information contained 

in the publicly available Administrative Record. 

For access to information contained in the Administrative Record for Hunters Point Shipyard, 
please contact: 

Diane Silva 
Code EVR-FISC Bldg. 1, 3rd Floor 
Naval Facilities Engineering Command Southwest 
937 N. Harbor Drive 
San Diego, CA 92312 
619-532-3676 
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In 1974, the Navy ceased shipyard operations at HPS and transferred control of the property to 
its Office of the Supervisor of Shipbuilding, Conversion, and Repair in San Francisco.  The 
shipyard remained relatively unused until 1976.  From 1976 to 1986, the Navy leased 98 percent 
of HPS to a private ship repair company, Triple A Machine Shop, Inc. (Triple A).  Triple A 
leased the property from July 1, 1976, through June 30, 1986; however, Triple A did not vacate 
the property until March 1987.  During the lease period, Triple A used dry docks, berths, 
machine shops, power plants, offices, and warehouses to repair commercial and naval vessels.  
Triple A also subleased portions of the property to other businesses.   

In 1987, the Navy resumed occupancy of HPS.  Many of the subtenants under Triple A’s lease 
remained as Navy tenants, including those using facilities for maritime, industrial, and artistic 
purposes.  From November 1985 to August 1989, several Navy surface ships were docked at the 
shipyard. 

Because hazardous materials from past shipyard operations had been released into the 
environment, HPS was included on the National Priorities List in 1989 as a Superfund site 
pursuant to CERCLA as amended by the Superfund Amendments and Reauthorization Act of 
1986.  In 1991, HPS was slated for closure under the Defense Base Closure and Realignment Act 
of 1990.  HPS was designated as a “B” site by the Agency for Toxic Substances and Disease 
Registry (ATSDR) in 1991, which meant that ATSDR determined that HPS posed no imminent 
threats to human health but had the potential to pose long-term threats to human health 
(ATSDR 1991).  On April 1, 1994, the HPS mission as a shipyard officially ended under the 
Defense Base Closure and Realignment Act of 1990. 

The Naval Facilities Engineering Command, Engineering Field Activities West, in San Bruno, 
California, had initial oversight of the base closure management.  After closure of Engineering 
Field Activity West in 2000, the oversight authority was transferred to the Naval Facilities 
Engineering Command, Southwest Division, in San Diego, California.  Ongoing work at HPS is 
currently overseen by BRAC Program Management Office West, in San Diego, California. 

2.2  HPS AND PARCEL D SETTING 

The following subsections summarize the setting of HPS and Parcel D, including (1) land use, 
(2) historic areas, (3) climate, (4) topography and surface water drainage, (5) ecology, (6) soils, 
(7) geology, (8) hydrogeology, and (9) groundwater beneficial use.  A detailed description of 
the HPS setting is presented in Section 3.0 of the draft final Parcel D RI report (PRC, LFR, and 
U&A 1996).  Detailed updates on the geology and hydrogeology of Parcel D are also 
provided in the Phase II and III groundwater data gaps investigation (GDGI) reports 
(Tetra Tech EM Inc. [Tetra Tech] 2001b, 2003a). 

2.2.1  HPS, Surrounding Area, and Parcel D Land Use  

The Bayview/Hunters Point district of San Francisco bounds the HPS promontory on the north 
and west, and the Bay borders HPS on the south and east.  The Bayview/Hunters Point district is 
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a low-density demographic area where about half the residents own their homes.  More than half 
of the land in the San Francisco Bayview/Hunters Point district is used for industrial purposes.   

The land at HPS was formerly divided into three distinct functional areas:  (1) the industrial 
production area, which consisted of the waterfront and shop facilities for the structural 
machinery, electrical, and HPS service groups; (2) the industrial support area, which consisted of 
supply and public works facilities; and (3) the nonindustrial area, which consists of former 
residential facilities for Navy personnel, recreational areas, and a restaurant.   

Parcel D is bounded by other portions of HPS and by the Bay.  Most land at Parcel D was 
formerly part of the industrial support area and was used for shipping, ship repair, and office and 
commercial activities.  Portions of Parcel D were also used by the Naval Radiological Defense 
Laboratory (NRDL).  The docks at Parcel D were formerly part of the industrial production area.  
The historical and current uses of buildings at Parcel D are summarized in Table 2-1.  This table 
also includes the radiological contamination potential at these buildings or building sites, as 
listed in the Historical Radiological Assessment (Radiological Affairs Support Office [RASO] 
2004).  According to the Redevelopment Plan (San Francisco Redevelopment Agency 1997), 
Parcel D will be zoned for the following reuses:  educational and cultural, mixed uses, research 
and development, open space, industrial, and maritime industrial.  The proposed reuse areas are 
shown on Figure ES-1. 

2.2.2  Parcel D Historic Areas 

The 450-ton bridge crane at the Regunning Pier (IR-32) is the only structure in Parcel D with the 
potential for inclusion on the National Register of Historic Places (PRC, LFR, and U&A 1996).  
As a result, any proposed remedial action performed at IR-32 will comply with the substantive 
requirements of the National Historic Preservation Act.   

2.2.3  Parcel D Climate 

The climate in the HPS area is characterized by partly cloudy, cool summers with little 
precipitation and mostly clear, mild winters with moderate precipitation.  The prevailing wind 
direction is west to east (Brown and Caldwell 1995).  The average wind speed is 10 miles per 
hour, and the usual maximum wind speed is 20 miles per hour.  Normal annual rainfall in 
San Francisco, as monitored at the San Francisco Federal Building, is 20 inches (National 
Oceanic and Atmospheric Administration [NOAA] 2005). 

2.2.4  Parcel D Topography and Surface Water Drainage 

More than 80 percent of HPS consists of relatively level lowlands, which was mostly constructed 
by placing borrowed fill material from the surrounding hills along the margin of the Bay.  Nearly 
100 percent of Parcel D is located in the lowlands, with surface elevations between 0 to 10 feet 
above mean sea level.  Figure 2-2 shows ground surface elevation contours for Parcel D.   
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4.4 IR-16: CONTAINER STORAGE AREA (TRIPLE A SITE 9) 

Site IR-16 was initially identified as "Triple A Site 9" during a 1987 investigation related to a civil lawsuit 

involving Triple A Machine Shop, Inc. (Triple A) (SFDA 1986). In 1988 the site was identified during a 

preliminary asse8Sment, as PA-16 (HLA 1989). In 1994, the site was redesignated IR-16 in compliance 

with the basewide IR program (PRC 1995). 

Site IR-16 is located in the southern portion of Parcel D, between "H" and Mahan Streets, and is adjacent 

to IR-53. The site covers approximarely 0.3 acre. The ground surface at the site consists entirely of 

asphalt or concrete pavement (Figure 4.4-1). No buildings are present at the site. IR-16 was used by 

Triple A between 1976 and 1986, for storage of drums, el1:ctrical transformers, flammable materials, and 

water tanks. The drums were stored on a concrere pad that is located in the center of the site and covered 

approximately one-third of the site (ERM-West 1988). 

During the initial investigation ofIR-16 in 1987, by the San Francisco District Attorney's (SFDA) office, 

barrels containing oily rags, possibly soaked with oil and PCBs, and drums wilh labels indicating that they 

contained oil with PCBs, were noted (SFDA 1986). Documentalion concerning the specific use ofIR-16, 

by the Navy, was unavailable. Cw:rently, the site is vacant, and no drums are stored at the site (PRC 

1995). 

Potenlial contaminant sources identified at IR-16 include: 

• PCBs from drwns, oily rags, and transformers stored at the site 

• Unidenlified (solid) flammable materials 

· RI field investigations, geology and hydrogeology, analyti,:al results, the nature and extent of 

contaminants, contanµnant tllte and .transport, the site-specific risk assessment, and conclusions and 

recommendalions for IR-16 are discussed in the following sections. 
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4.5 IR-17: DRUM STORAGE AND DISPOSAL SITE (TRIPLE A SITES 10 AND 11) 

Site IR-17 was initially identified as ~Triple A Sites 10 and 11" during 1986 investigations related to a civil 

lawsuit involving Triple A Machine Shop, Inc. (Triple A). In 1988, the site was identified during a 

preliminary assessment as PA-17 (HLA 1989). In 1991, the site was redesignated IR-17 in compliance 

with the basewide m program and included in the Group V investigations which were conducted primarily 

in 1991 (HLA 1993b). 

Site IR-17 is located in the southern portion of Parcel D, immediately east of the end of ~H" Street. The 

site comprises approximately 1.8 acres of exposed soil, and no buildings are present at the site 

(Figure 4.5-1). A large reinforced concrete pad is located near the southwest comer of the site and a 

fence surrounds the northern one-half of the site. Three short isolated drainage systems, each with a catch 

basin, drain the area at m-17 and discharge storm water at outfalls near berths 22 and 29 (Section 4.21). 

IR-17 was used by the Navy as early as 1949, primarily as a storage facility for military materials. Triple 

A used the site for drum storage, and soil and industrial de:bris disposal between 1976 and 1986. Triple A 

waste management activities at the site included disposal of (some) drum contents at the site and pumping 

drum contents into tank trucks. 

During a 1986 inspection at IR-17, dark soil staining was observed near the drum storage area. It was also 

noted that one 5-gallon can of transmission oil was stored .lt the site, and one drum label indicated that the 

contents ( of the drum) included PCBs. All of the drums stored by Triple A were removed from the site 

between 1986 and 1988 to an unknown location. During the same time, stained soil was also consolidated 

into piles and removed from the site (HLA 1994b). Currently, minor soil staining is visible and some 

industrial debris remains at the site (PRC 1995). 

The only potential contaminant sources identified at IR-17 were the unknown drum contents; possibly oil 

containing PCBs. 
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RI field investigations, geology and hydrogeology, analytical results, the nature and extent of 

contaminants, contaminant fate and transport, the site specific risk assessment, and conclusions and 

recommendations for IR-17 are discussed in the following sections. 

4.S.l RI Field Investigations 

In 1984, WESTEC conducted the initial assessment study. In 1986, the San Francisco District Attorney's 

Office investigated "Triple A Sites 10 and 11". These two studies consisted primarily of assessment of 

records and visual inspections of chemical handling and disposal practices at the sites. The studies 

concluded that hazardous materials, including oil with PCBs, was stored and managed at the site 

(WESTEC 1984 and SFDA 1986). 

In 1987, ERM-West conducted a fence-to-fence survey and inventory of known and suspected hazardous 

materials at HPS. Navy and tenant facilities, including IR-17, were inspected at this time. The survey did 

not include sampling or field testing of inventoried materials. The survey concluded that hazardous 

materials were stored at IR-17 (ERM-West 1988). 

Also in 1987, EMCON conducted the confirmation/verification step study. During this study, one soil 

sample was collected from one soil boring, and analyzed for PCBs. However, because of laboratory 

error, analytical results for this sample were not used to characterize soil at IR-17 (EM CON 1987b ). 

Additional field activities conducted at IR-17 consisted primarily of soil and groundwater sampling to 

evaluate potential contaminants at the site, and aquifer testing to evaluate specific hydrogeologic 

parameters. These activities were conducted between July 1991 and January 1996 and are summarized in 

the table below. The only known removal actions performed at IR-17 involved removal of drums and soil 

piles stored at the site between 1986 and 1988. 
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4.6 IR-22: SHOP SERVICE BUILDINGS :IOS, 368, AND 369, AND BUILDING :I08 

Site IR-22 was initially identified in 1986 during an investigation conducted by EMCON to evaluate 

potential contamination at HPS (EMCON 1987). In 1990, the site was designated PA-22 during the 

preliminary assessment program conducted at HPS (HLA 1990a). IR-22 was one of the Group Six sites 

designated for further investigations following the completion of the PA in 1990 (HLA 1990a). In 1990, 

PA-22 was redesignated IR-22 in compliance with the basewide IR program (PRC 1995). 

Site IR-22 is located in the northwest portion of Parcel D, near the intersection of Manseau and "E" 

Streets. The site covers approximately 1.5 acres and consists of Buildings 368 and 369, Building 308, and 

the immediate areas surrounding the buildings (Figure 4.6-1). Building 308 was the former Saltwater 

Pump House and is currently used by Astoria Metals for storage. Building 368 was the former pipefitting 

shop and Building 369 was the former rigging shop. Them is no information on the types of activities 

conducted at these buildings. Both buildings comprised thu Navy Shop Service, which was operated 

between 1940 and 1974. Underground utility corridors which connect and service Buildings 368 and 369, 

and Building 274 at adjacent site IR-35 are depicted on Figure 3.1-1. 

There is a 500-gallon gasoline underground storage tank (UST), Tank HPA-308, located on the southeast 

side of Building 308. This tank was closed in place as part of the Phase II UST removals and closure in 

place (July 12, 1994). Field observations and analytical results from the closure in place activities do not 

indicate any impact on adjacent soil or groundwater from Tank HPA-308. As a result, no further 

investigations were recommended for Tank: HPA-308. 

Following closure in 1974, Building 368 was leased to a civilian tenant, who used the building as a 

woodworking shop. The Navy continued to use Building 3,69 for storage of Base Public Works equipment. 

Both buildings are currently vacant (HLA 1994b). 

A scrap metal storage yard, operated by Astoria Metals, is located just northeast of IR-22 (within site 

IR-35). Records indicate that spent sandblast abrasive wa~ stored on exposed soil in this area; small piles 

of suspected sandblast abrasive were noted during a site inspection of IR-35 in 1996. 
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Information concerning hazardous materials used and wasu:s generated at IR-22 are unavailable, however, 

potential contaminant sources at IR-22 may include: 

• Lubricating oils, solvents, paints, resins, and metals used during operations at both 
buildings 

• Metals from spent sandblast abrasive from adjacent site IR-35 

RI field investigations, geology and hydrogeology, analytical results, the nature and extent of 

contaminants, contaminant fate and transport, the site-specific risk assessment, and conclusions and 

recommendations for IR-22 are discussed in the following i:ections. 

4.6.1 RI Field Investigations 

In 1986, the Area Study for Asbestos-Containing Material arid Organic and Inorganic Soil Contamination 

was conducted at HPS (EMCON 1987b). The purpose of the study was to identify areas where the public 

or construction workers might be exposed to potential cont.,mination at HPS construction sites. During the 

study, one soil sample was collected at 5 feet bgs from a boring drilled between Buildings 368 and 369. 

The sample was analyzed for metals and SVOCs. Neither metals or SVOCs were detected at 

concentrations exceeding PRGs and HPALs (EMCON 1987b). 

In 1987, an investigation of utility sites at the South Pier, within Parcel D, was conducted. During this 

investigation, six soil borings were drilled, and soil and grab groundwater samples were collected near 

Buildings 368 and 369. These samples were analyzed for VOCs, SVOCs, metals, and petroleum 

hydrocarbons. Analysis results indicated that petroleum hyirocarbons (TOG) exceeding screening criteria 

were present in near surface soil, at concentrations up to 34,000 mg/kg. Cadmium was present in soil and 

barium was present in groundwater at concentrations exceeding screening criteria (HLA 1987). 

In 1990, a preliminary assessment was conducted at the site. The preliminary assessment consisted of 

document review to identify potential contaminants at IR-22. As a result of this assessment, IR-22 was 

recommended for an additional investigation (HLA 1990a). 
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4.7 IR-32: BUILDING 383 AND REGUNNING PIER 

Site IR-32 was initially identified in 1986 during an investigation to evaluate potential contamination at 

HPS (EMCON 1987b). In 1993, the site was designated PA-32 during the SI program conducted at HPS 

(HLA 1994b). In 1994, PA-32 was redesignated IR-32 in compliance with the basewide IR program 

(PRC 1995). 

Site IR-32 is located in the eastern portion of Parcel D, near the northeastern end of Mahan Street. The 

site covers approximately 9. 4 acres and consists of the Regunning Pier, which extends along Berths 15 and 

16, and includes Buildings 383 and 370 (Figure 4.7-1). Building 370 was used as a latrine, but is currently 

not in use. Building 383 was used by the Navy for shipping and receiving and was later leased to 

Westinghouse for warehouse and office space. The building was later used as a field office for SI/RI field 

activities. Building 383 is currently used as a training center by local communities. Electrical equipment, 

switch boxes, and crane parts are currently stored on exposed soil adjacent to the northeast end of Building 

383. 

A 450-ton crane was constructed on the Regunning Pier to remove gun turrets from Navy ships during 

World War II. Impact testing of intercontinental ballistic missile launching systems was conducted on the 

Regunning Pier. Impact testing consisted of dropping launching components onto the Regunning Pier from 

the crane (HLA 1994b). The crane currently is inactive. 

Containers of radioactive material were stored at the Regunning Pier from 1950 to 1959. Information 

concerning the fate of the containers and the type of radioactive material stored at the site is unavailable 

(HLA 1994). Discussions of radiation studies conducted at Parcel Dare included in Section 2.2.6 and in 

Appendix E. No radioactive contamination was found at IR-32 during these studies. 

Potential contaminant sources identified at IR-32 include: 

• Waste oils, electrolyte solutions containing metals, thinners, and lubricants associated with 
maintenance of the crane 

• PCBs in electrical equipment stored at the site 

• Radioactive materials stored at the site 
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RI field investigations, geology and hydrogeology, analytical results, the nature and extent of 

contaminants, contaminant fate and transport, the site specific risk assessment, and conclusions and 

recommendations for IR-32 are discussed in the following sections. 

4.7.1 RI Field Investigations 

In 1986, the Area Study for Asbestos-Containing Material and Organic and Inorganic Soil Contamination 

was conducted at HPS (EMCON 1987b) . The purpose of the study was to identify areas where the public 

or construction workers might be exposed to potential contamination at HPS construction sites. During the 

study, three soil samples were collected between 4.5 and 5.0 feet bgs from three soil borings (BE2-l, BF2-

2 and BE3-6). These samples were analyzed for metals, VOCs, and SVOCs. Analysis results for two of 

the samples indicated that potential metals contamination and bis(2-ethylhexyl)phthalate (up to 1,800 

J.Lg/kg) were present at the site (EMCON 1987b). 

Between February and March 1993, the SI was conducted a.t IR-32. Field activities during this 

investigation consisted of source, soil, and groundwater sampling to evaluate potential contaminants at the 

site, slug testing to evaluate hydrogeologic parameters, and tidal influence studies. Between September 

1995 and February 1996, additional soil and groundwater sampling were conducted at IR-32. All field 

activities conducted between February 1993 and February 1996 are summarized in the table below. No 

known removal actions have been performed at the site. 

RI Field Activities Summary 

Number of Characterization 
Borio~, Wells, 

Task or Samples Source Soil Groundwater Aquifer 

Soil Borings 5 X 

Soil Samples' 31 X 

Groundwater Monitoring Wells 3 X 

Groundwater Samplesb 13 X 

Storm Drain Sediment Samples 1 X 
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4.11 IR-35: BUILDINGS 274, 306, AND 372, AND A PORTION OF THE AREA 
BOUNDED BY MANSEAU, MOREELL, AND E STREETS 

Site IR-35 was initially identified, during a 1990 preliminary assessment, as PA-35 (HLA 1990a). In 1995 

the site was redesignated IR-35 in compliance with the basewide IR program (PRC 1995). 

Site IR-35 is located in the northeastern portion of Parcel D, near the intersection of Manseau and Moreell 

Streets (Figure 4.11-1). The site covers approximately 3.4 acres and consists of Buildings 274, 306, 322, 

and 372 and the remaining exposed soil area bounded by Manseau, Moreen, and "E" Streets (excluding 

the area comprising IR-22). Approximately 30 percent of the site is occupied by buildings and the paved 

areas surrounding these structures. The remaining 70 percent of the site consists of exposed soil, which is 

currently used as a scrap metal storage yard by Astoria Metals Corporation. 

Building 274 was the former Decontamination Training facility. Records of activities conducted in this 

building are not available. No evidence of radioactive materials or radiological use was found in Building 

274. However, suspected sandblast abrasive is located outside of this building. Building 274 is currently 

not in use. Building 306 is an active electrical substation. During an inspection in 1990, it was noted that 

a leaking electrical transformer, possibly containing PCB oil, was located in this building. Building 372, 

located in the northern portion of the site, was used to store prefabricated decking. Records indicate that 

this building was, at one time, used to store unknown hazardous materials. Building 372 is currently used 

by Astoria Metals Corporation for storage (PRC 1995). 

Potential contaminant sources identified at IR-35 include: 

• PCBs from the leaking electrical transformer located at Building 306 

• Hazardous materials stored at Building 372 

• Suspected sandblast abrasive outside Building 274 

RI field investigations, geology and hydrogeology, analytical results, the nature and extent of 

contaminants, contaminant fate and transport, the site specific risk assessment, and conclusions and 

recommendations for IR-35 are discussed in the following sections. 
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4.20 IR-48: SUSPECTED STEAM LINE 

Site IR-48 was initially identified during a 1990 preliminary assessment as PA-48 (HLA 1990a). In 1995, 

the site was redesignated IR-48 in compliance with the basewide IR program (PRC 1995). 

Site IR-48 is located in the south central portion of Parcel D, and consists of a suspected subsurface steam 

line. Prior to a site inspection conducted in 1993, it was suspected that this steam line ran from Berth 15, 

along Manseau Street to Hussey Street, then approximately 350 south on the west side of Hussey Street, 

then west to "H" Street, then south along "H" Street to a point between IR-38 and IR-39 where the line 

left Parcel D and entered Parcel E (Figure 4.20-1). The line was suspected of terminating in the vicinity 

of Building 521, the Power Plant - South Area, within Parcel E. This suspected steam line was identified 

as a separate site from the known steam lines within IR-45 at HPS. 

The Draft Preliminary Assessment for the Other Areas/Utilities report (HLA 1990b) stated that a metal 

grate and a magnetic anomaly, indicative of a subsurface metallic structure such as a steam line, exists on 

the south side of Manseau Street, in the area southwest of Building 409 (Figure 4 .20-1). It is suspected 

that the steam lines were used to transport waste oil from docks and berths to an aboveground storage tank 

(S-505), located in Parcel E. Therefore, in January 1991, an additional investigation of the metal grate 

and magnetic anomaly was conducted. 

RI field investigations, geology and hydrogeology, analytical results, the nature and extent of 

contaminants, contaminant fate and transport, the site specific risk assessment, and conclusions and 

recommendations for IR-48 are discussed in the following sections. 

4.20.1 RI Field Investigations 

In October 1990, a PA was conducted at IR-48. The PA was accomplished by reviewing available reports 

for previous investigations at HPS and conducting a limited number of site visits. No new data were 

generated. 

A site inspection was conducted at IR-48 in March 1993. The purpose of the inspection was to verify the 

existence of the suspected steam line in Parcel D. Inspection activities included conducting a geophysical 
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4.24 IR-53: BUILDING 525 STOREHOUSE AND BUILDING 530 AUTOMOTIVE 
HOBBY SHOP 

Site IR-53 was initially identified, during the initial assessment study in 1984, as Site II (WESTEC 1984). 

In 1993, the site was redesignated PA-53, during the SI program conducted at HPS (HLA 1993). In 1994, 

the site was redesignated IR-53, in compliance with the basewide IR program 

(PRC 1995). 

Site IR-53 is located in the southeastern portion of Parcel D, near the southeast end of Mahan Street and 

Berth 22. The site covers approximately 0.5 acre and consists of Buildings 525 and 530, and the 

immediate areas surrounding these buildings (Figure 4.24-1). IR-53 has been divided into Areas I and II, 

each representing a separate potential source area. Area I covers approximately 0.25 acre and includes 

Building 530. Area II also covers approximately 0.25 acre and includes Building 525. 

Building 525 was formerly a storehouse for containers of adhesive, joint sealing compounds, paint 

emulsions, and other materials, and Building 530 was used by the Navy Public Works as an automotive 

hobby shop. Nine electrical transformers were also stored in Building 525 prior to closure of the base in 

the 1977; however, the transformers were removed in 1988 (HLA 1994b). 

Up to 300 gallons per day of wastewater was periodically discharged into floor drains and the combined 

storm drain and sanitary sewer systems, from operations at Buildings 525 and 530. Dark soil staining, 

west of Building 525 and north of Building 530, evidence of oil leaking from winches near Building 525, 

and chemical spills on the floors inside both buildings were also noted (ERM-West 1988). 

Potential contaminant sources identified at IR-53 include: 

• Waste oils, and oil containing PCBs from Building 525 activities 

• Waste oils, electrolyte solution containing metals, paints, thinners, fuels, and lubricants 
from Building 530 activities 
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RI field investigations, geology and hydrogeology, analytical results, the nature and extent of 

contaminants, contaminant fate and transport, the site specific risk assessment, and conclusions and 

recommendations for IR-53 are discussed in the following sections. 

4.24.1 RI Field Investigations 

In 1984, WESTEC conducted the initial assessment study at IR-53. The study consisted primarily of 

assessment of records and visual inspections of chemical handling and disposal practices at Building 530 

(Automotive Hobby Shop). The study concluded that waste chemicals had been discharged from the 

building into the combined storm drain and sanitary sewer systems, and identified Building 530 as a 

potential contaminant source area (WESTEC 1984). 

In 1988, ERM-West conducted a fence-to-fence survey and inventory of known and suspected hazardous 

materials at HPS. Navy and tenant facilities, including Buildings 525 and 530, were inspected at this time. 

The survey did not include sampling or field testing of inventoried materials. The survey concluded that 

improper storage, disposal, and containment of hazardous materials had occurred at Buildings 525 and 530 

(ERM-West 1988). 

In February 1991, a site survey was conducted at IR-53. The survey identified(!) two large oil stains in 

Area I north of Building 530, (2) two oil-bearing winches in Area II west of Building 525, and (3) 

chemical spills on the floors of Buildings 525 and 530. The survey results included a recommendation for 

further investigation, with soil sample collection, at IR-53 (HLA 1992). 

In March 1993, an SI was conducted at IR-53. Field activities during the SI consisted of soil sampling to 

evaluate potential contaminants at the site. The results of the investigation indicated that releases of 

substances containing SVOCs, TPH, PCBs, and lead had occurred at IR-53, and additional investigation 

for the site was recommended (HLA 1993). 

In addition to investigations conducted between 1984 and 1993, RI field activities at IR-53 consisted 

primarily of soil and groundwater sampling to further evaluate potential contaminants at the site and 

aquifer testing to evaluate hydrogeologic parameters. These activities were conducted between May 1994 

and March 1996. All investigations, beginning with the SI conducted in March 1993, are summarized in 
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4.25 IR-55: BUILDING 307 AND SURROUNDING AREA 

Site IR-55 was initially identified as PA-55. In 1994, the site was designated IR-55 in compliance with the 

basewide IR program (PRC 1995). 

Site IR-55 is located in the south-central portion of Parcel D, just west of the Regunning Pier. The site 

covers approximately 1.5 acres and consists of Building 307 and the area surrounding this building (Figure 

4.25-1). Building 307 was used by the Navy for electronics and electrical equipment assembly, and as a 

machine shop. This building was leased by Triple A. Reportedly, Triple A filled underground utility 

vaults, located in the vicinity of Building 307, with unknown hazardous materials, that were then paved 

over with asphalt (SFDA 1986). According to Navy microfiche records, no underground utility vaults 

exist near Building 307. In addition to the activities of Triple A Machine Shop, asphalt outside of Building 

307 is stained, apparently due to drums which have since been removed. The concrete floor at Building 

307 is stained with oil. Building 307 is currently vacant. 

Potential contaminant sources identified at IR-55 are unknown hazardous materials (potentially) buried at 

the site, and unknown substance leaking from drums outside Building 307. 

RI field investigations, geology and hydrogeology, analytical results, the nature and extent of 

contaminants, contaminant fate and transport, the site specific risk assessment, and conclusions and 

recommendations for IR-55 are discussed in the following sections. 

4.25.1 RI Field Investigations 

Between March and May 1993, an SI was conducted at IR-55. Field activities during the SI consisted of 

sediment sampling, and soil horing and test pit excavation with soil sampling to evaluate potential 

contaminants at the site. In addition, a geophysical survey was conducted to locate suspected underground 

utility vaults in the asphalt-paved areas south and west of Building 307 (HLA 1994b). 

Additional investigation of IR-55 was conducted between June 1994 and March 1996. The investigation 

consisted of soil and groundwater sampling to evaluate potential contaminants at the site, aquifer 

characterization to evaluate specific hydrogeologic parameters, and a tidal influence study. An additional 
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4.29 IR-68: POSEIDON AREA 

Site IR-68 was initially identified, during the 1994 site assessment, as SA-131 (HLA 1994a). In 1995, the 

site was redesignated IR-68, in compliance with the basewide IR program (PRC 1995). 

Site IR-68 is located on the pier at the southeastern edge of Parcel D, near Berths 17, 18, and 19 (Figure 

4.29-1). The site covers approximately 3 acres and consists of Buildings 376, 378, 379, 382, former 

Building 374, various unnumbered buildings and sheds, and the areas surrounding these structures (HLA 

1994a). 

Building 374, the former Poseidon Control Hut and Instrumentation Shed was demolished, although the 

year of demolition is unknown. Building 376 is currently used for storage by Bailey Enterprises. Building 

378 is currently used as a latrine. Building 379, the former Poseidon Engineering Building, is currently 

used as offices by EFA WEST. Building 382, the Poseidon Arresting Engine Shelter, was formerly used 

as a fire engine shelter/garage and is currently vacant (PRC 1995, HLA 1994a). 

A small wooden shed with a soil covered floor, was formerly located northeast of Building 378, and was 

used to house a diesel generator. An aboveground diesel fuel tank, with a capacity of approximately 

10,000 gallons, was located on the northeast side of this shed and was used to store fuel for the generator. 

A steel bin was reportedly used as secondary containment for this tank. An additional aboveground tank 

supported on a steel platform, and with an approximate capacity of 50 gallons, was located on the southeast 

side of the shed. This tank may have been used to store water or (other) coolant for the generator (HLA 

1994a). The wooden shed, diesel generator, aboveground diesel fuel tank and the 50-gallon tank were 

removed between the SA (November 1993 to January 1994) and September 1995 when drilling activities 

were conducted at IR-68. 

During the SA, a fuel sheen was noted on the wet, pitted asphalt and concrete pavement surrounding the 

aboveground diesel fuel tank. In addition, dark staining was observed on the tank platform and exposed 

soil inside the generator shed (HLA 1994a). In September 1995, during drilling activities at IR-68, an 

electrical transformer was observed between Building 378 and the generator shed. No known PCB testing 

has been performed on oil from this transformer (YE! 1989). No evidence of hazardous materials was 
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observed inside Building 379 during the site assessment inspection. Other buildings at IR-68 were not 

inspected during the SA. 

Potential contaminate sources identified at IR-68 include: 

• Leakage or spillage of diesel fuel from the aboveground diesel fuel tank or the diesel 
engine generator. 

• Leakage or spillage of PCB-containing oil from the transformer 

RI field investigations, geology and hydrogeology, analytical results, the nature and extent of 

contaminants, contaminant fate and transport, the site specific risk assessment, and conclusions and 

recommendations for IR-68 are discussed in the following sections. 

4.29.1 RI Field Investigations 

IR-68 was included in the SA, as SA-131, which was conducted between November 1993 and January 

1994. SA field activities included a records and documents search for potential past contaminant releases 

and an on-site inspection for evidence of potential contaminant releases at the investigated sites. Based on 

the results of the records search and observed potential releases of contaminants to the environment, JR-68 

was recommended for further investigation (HLA 1994a). 

Additional RI field activities at IR-68 consisted primarily of soil sampling to evaluate potential 

contaminants at the site. These activities were conducted between September 1995 and January 1996 and 

are summarized in the table below. The only known removal action involved removal of the wooden shed, 

diesel generator, aboveground diesel fuel tank and the 50-gallon tank from the site, between January 1994 

and September 1995. 
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4.30 IR-69: BUILDING 523 PUMP HOUSE AND ADJACENT METAL SHED 

Site IR-69 was initially identified during the 1994 site assessment as sites SA-134 (Building 523) and SA-

135 (the adjacent flammable materials storage shed, northeast of Building 523) (HLA 1994a). In 1995, 

these rwo sites were redesignated IR-69 in compliance with the basewide IR program (PRC 1995). 

Site IR-69 is located in the eastern portion of Parcel D, near the southeastern end of Mahan Street, and 

adjacent to berth 21. The site covers approximately 0.1 acre and consists of Building 523 and the adjacent 

flammable materials storage shed northeast of Building 523 (Figure 4.30-1). Building 523, a salrwater 

pump house, was used by the Navy to pump salrwater to charge the fire hydrant system at HPS. The 

pumphouse may also have been used by Triple A to pump bilge water from ships. The system consists of 

a pump and associated electrical equipment. This electrical equipment, which is still present inside the 

building, contained oil with PCBs. An electrical transformer, which was removed, was also reportedly 

housed in Building 523. During the SA it was noted that the concrete floor inside Building 523 was 

cracked and stained, and oil stains were observed beneath the electrical switchboxes and in the location of 

the former electrical transformer (HLA 1994a). An area of soil with a large surface stain and an asphalt 

chip pile are located immediately southwest of Building 523. Navy operations at Building 523 ended in the 

late 1980s. 

The metal shed adjacent to, and northeast of Building 523 was used by the Navy as a storage area for 

flammable materials. The materials stored inside the shed were not documented and are, therefore, 

unknown. During the SA, it was observed that the dirt floor inside the shed was stained black and one 

drum storage slot exhibited evidence of leakage (HLA 1994a). The shed is currently not in use. 

Potential contaminant sources identified at IR-69 include: 

• PCBs contained in on-site electrical equipment 

• Lubricating oils for the pumping equipment 

• Unknown materials stored in shed 
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RI field investigations, geology and hydrogeology, analytical results, the nature and extent of 

contaminants, contaminant fate and transport, the site specific risk assessment, and conclusions and 

recommendations for IR-69 are discussed below. 

4.30.1 RI Field Investigations 

Between November 1993 and January 1994, an SA was conducted at IR-69, (then SA-134 and SA-134) 

(HLA 1994a). SA field activities included a records and documents search for potential past contaminant 

releases and an on-site inspection for evidence of potential contaminant releases at the investigated sites. 

Based on the results of the SA, IR-69 was recommended for further investigation (HLA 1994). 

Additional RI field activities at IR-69 consisted primarily of soil sampling to evaluate potential 

contaminants at the site. These activities were conducted in September 1995 and January 1996 and are 

summarized in the table below. The only known removal action performed at IR-69 involved removal of 

an electrical transformer (unknown removal date). 

RI Field Activities Summary 

Number of Characterization 
Task Borings or 

I I I Samoles Source Soil Groundwater Aquifer 

I Soil Borings 

I 
6 

I I 
X 

I I 28 X Soil Samples' 

Additional Activities 

Removal of Electrical Transformer 

Note: 

a Includes 26 samples for chemical analysis and two samples for physical analysis. 

Figure 4.30-1 shows the sampling locations within and near the boundaries of IR-69. A discussion of the 

RI field activities and sampling procedures is presented in Appendix I. Boring logs showing the lithology 

are presented in Appendix J. RI source, soil, groundwater, and aquifer characterization activities are 

discussed below. 

I 
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4.31 IR-70: BUILDING S-308 AND SURROUNDING AREA 

Site IR-70 was initially identified during the SA in 1994 as SA-137 (HLA 1994). In 1995, the site was 

redesignated IR-70 in compliance with the basewide IR program (PRC 1995). 

Site IR-70 is located in the south-central portion of Parcel D, and is bounded by Manseau Street to the 

north and the Regunning Pier to the west. The site covers approximately 4 acres and consists of Building 

S-308, and an unpaved materials accumulation area which covers most of the site. A drum and tank 

storage area are located within the materials accumulation area (Figure 4.31-1). 

Building S-308 is an empty steel-framed metal shed with a concrete floor that previously housed 

sandblasting operations. A cyclone separator for removing particulate material from the sandblasting 

equipment air stream is located outside the southern wall of this building. The concrete floor within the 

building exhibits rust and oil stains, and suspected sandblast abrasive is present in the area surrounding the 

building (HLA 1994b). Building S-308 is currently vacant (PRC 1995). 

The fenced area adjacent to and northeast of Building S-308 is partially covered with vegetation, and 

encompasses approximately 5,000 square feet of surface area. This area was initially investigated as part 

of PA-55 during the SI investigation. Materials reportedly managed or disposed of in this area include 

bilge liquids and sandblasting debris (HLA 1994b). 

The materials accumulation area is bounded by Building 307 (IR-55) to the southeast, Building S-308 and 

the adjacent fenced area to the north. This area was initially investigated as part of PA-55 during the SI 

investigation. Wooden and concrete ship supports, tanks, drums, and other equipment were stored in this 

area. Accumulated materials currently stored in this area include oils, metals, wood, and sandblasting 

debris (HLA 1994b). 

The drum and tank storage area, wbich is located within the materials accumulation area, reportedly 

contained a 160-gallon metal waste photochemical tank, pallets on exposed soil supporting three 55-gallon 

drums, a 130-gallon container filled with oil, a 5-gallon can containing organic liquid, and an iron 

depressurization tank. All of these materials and tanks have been removed from this area. However, no 
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record of the removals exist. During the SI, conducted in 1994, it was noted that soil staining is present in 

the drum and tank storage area (HLA 1994b). 

Potential contaminant sources identified at IR-70 include: 

• Metals from sandblast abrasive near Building S-308 and materials accumulation area 

• Petroleum hydrocarbons and organic chemicals stored in the drum and tank storage area 

• Bilge liquids stored in the fenced area adjacent to Building S-308 

RI field investigations, geology and hydrogeology, analytical results, the nature and extent of 

contaminants, contaminant fate and transport, the site-specific risk assessment, and conclusions and 

recommendations for IR-70 are discussed in the following sections. 

4.31.1 RI Field Investigations 

Between May 1993 and June 1994 SI and RI activities were conducted as part of the IR-45 and IR-55 

investigations. The investigations included subsurface soil sample collection from soil borings and one test 

pit, and surface soil sample collection. IR-45 and IR-55 sampling locations were subsequently included 

within the boundaries of!R-70 (HLA 1994b). 

In 1994, a site assessment was conducted at IR-70. SA field activities included a records and documents 

search for potential past contaminant releases and an on-site inspection for evidence of potential 

contaminant releases at the investigated sites. The SA identified several areas of potential concern and 

proposed field investigations to characterize potential contaminants in soil and groundwater at IR-70. 

Following the SA, IR-70 was recommended for additional investigation (HLA 1994). 

Additional investigation of IR-70 was conducted between August 1995 and April 1996. The investigation 

consisted of soil and groundwater sampling to evaluate potential contaminants at the site, and aquifer 

characterization to evaluate specific hydrogeologic parameters. All field activities conducted between May 

1993 and April 1996 are summarized in the table below. Removal actions were conducted in the drum and 

tank storage area as discussed above. 
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As a result, in April 2005, the owl was relocated off Parcel D using a passive relocation method.  
Passive relocation involves installing a one-way door in the burrows, so that the owl can leave but 
not reenter, and collapsing the burrows 48 hours after the door is in place.  The Navy consulted 
with Peter Bloom of the California Department of Fish and Game to conduct this passive 
relocation project in accordance with California Department of Fish and Game guidelines. 

No other potential terrestrial receptors or habitat have been identified at Parcel D.  It is unlikely 
that Parcel D will contain terrestrial habitat in the future because its proposed reuse is primarily 
industrial.  

2.2.6  Parcel D Soils 

Soils at HPS are either the result of (1) weathered material from nearby rock formations and 
sediments from the Bay or (2) imported fill material placed at HPS during its development.  The 
area northwest of Parcel D is primarily covered by upland soils, which are moderate to steeply 
sloped terrains.  Parcel D is primarily lowland soils, which are flat to gently sloped urban 
developed lands.  These lowland soils are susceptible to subsidence by natural compaction or 
during moderate to strong earthquakes.  Soils at HPS are described in detail in Appendix H of the 
draft final Parcel D RI report (PRC, LFR, and U&A 1996).  Figure 2-4 shows the distribution of 
soils at HPS.   

2.2.7  Parcel D Geology 

The peninsula forming HPS is within a northwest-trending belt of Franciscan Complex bedrock 
known as the Hunters Point Shear Zone.  In some locations, the Marin Headlands Terrane 
underlies this shear zone.  HPS is underlain by five geologic units, the youngest of Quaternary 
age, and the oldest, the Franciscan Complex bedrock, of Jurassic-Cretaceous age.  In general, the 
stratigraphic sequence of these geologic units, from youngest (shallowest) to oldest (deepest), is 
as follows:  Artificial Fill; Undifferentiated Upper Sand Deposits; Bay Mud Deposits; 
Undifferentiated Sedimentary Deposits; and Franciscan Complex Bedrock.  The locations of the 
fill material, the colluvium, alluvium and landslide debris, and the chert, shale, sandstone, 
volcanic, and serpentine bedrock units at HPS are shown on Figure 2-5. 

The Navy believes that the practice of using quarried local rock for fill at HPS is similar to 
construction practices in the same bedrock formations used elsewhere in San Francisco.  The 
Navy observed that a wide range of concentrations of metals are found in similar chert, basalt, 
and serpentinite bedrock formations in other areas of San Francisco based on sampling that the 
Navy conducted in 2003 at areas outside of HPS.  This information is summarized in a report 
titled “Draft Metals Concentrations in Franciscan Bedrock Outcrops” (Tetra Tech and Innovative 
Technical Solutions, Inc. [ITSI] 2004). 

In the Tetra Tech and ITSI 2004 report, the Navy studied the ambient concentrations of metals in 
bedrock and bedrock-derived soil from three nonindustrial sites in San Francisco.  These three 
sites have a similar geologic setting to HPS and contain serpentinite or chert and basalt bedrock 
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typical of the Franciscan Complex.  The sites included the two Franciscan Complex subunits that 
form the HPS peninsula:  the Hunters Point Shear Zone and the Marin Headlands Terrane.  The 
investigation included about 30 rock and soil samples from each of the three sites (91 samples 
total) that were analyzed for metals using a standard analytical suite of EPA methods.  The study 
found elevated concentrations of arsenic, iron, and manganese associated with chert bedrock and 
elevated nickel concentrations associated with serpentinite.  The chemical composition of soil at 
the three sites was found to be similar to the chemical composition of rock.  Of the 91 samples 
collected, none met the cleanup standards for unrestricted residential reuse at HPS because of the 
elevated ambient concentrations of these metals in the serpentinite bedrock and its derived soils.  
Based on this study, the Navy believes that the elevated concentrations of metals in the soils at 
HPS as represented by the HPALs, is also a result of the ambient metals concentrations in a 
serpentinite sourced fill material. 

The draft final Parcel D RI report presented cross sections (see Figures 3.7-10 through 3.7-15 of 
that report) that depict the relationship of the various geologic units at the site (PRC, LFR, and 
U&A 1996).  The geologic interpretations presented in the cross sections were updated in the 
2002 draft Parcel D revised D FS based on data collected during the Phases I and II GDGI 
(Tetra Tech 2001a, 2001b).  The cross section location map and the updated cross sections are 
presented on Figures 2-6 and 2-7. 

The following description of the geologic setting at Parcel D summarizes the information presented 
on the updated cross sections.  The bedrock at Parcel D is mainly composed of serpentinite 
belonging to the Hunters Point Shear Zone of the Franciscan Complex (Tetra Tech 2001b).  The 
depth to Franciscan Complex Bedrock from the ground surface in Parcel D varies from less than 
1 foot in the northern area to more than 120 feet in the southeastern area.  Undifferentiated 
Sedimentary Deposits overlie bedrock over much of Parcel D, occurring beneath Bay Mud 
Deposits or, rarely, directly beneath Artificial Fill; these deposits range up to 80 feet thick.  Bay 
Mud Deposits underlie most (about 80 percent) of Parcel D, except for a strip along the northern 
margin of the site.  Where present, Bay Mud Deposits are typically 20 to 30 feet thick and are 
thickest (up to 40 feet) beneath the southeastern part of the parcel.  Undifferentiated Upper Sand 
Deposits are discontinuous beneath Parcel D.  These deposits generally overlie Bay Mud, but may 
interfinger with Bay Mud Deposits and, in a few localities, directly overlie Undifferentiated 
Sedimentary Deposits.  The Undifferentiated Upper Sand Deposits generally range from a few feet 
to up to 40 feet thick.  Artificial Fill overlies all of the naturally occurring units and ranges from 
approximately 2 feet thick in the north to 40 feet thick in the middle of Parcel D.  In most of Parcel 
D, the artificial fill ranges from 20 to 30 feet thick.  The thickness of the Artificial Fill and all 
sedimentary deposits generally increases toward the Bay.  Table 2-2 summarizes the geology at 
each IR site located within Parcel D.   

2.2.8  Parcel D Hydrogeology 

This section summarizes the hydrostratigraphic units, groundwater flow patterns, and hydraulic 
characteristics of the main hydrogeologic units.  Detailed descriptions of the hydrogeology at 
Parcel D are presented in the RI (PRC, LFR, and U&A 1996; PRC and LFR 1997) and Phase II 
and III GDGI reports (Tetra Tech 2001b, 2003a).   
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2.2.8.1  Hydrostratigraphic Units 

The hydrostratigraphic units at HPS are (1) the A-aquifer, (2) the aquitard, (3) the B-aquifer, and 
(4) the deep bedrock water-bearing zone.  Cross sections presented on Figure 2-7 show the 
hydrostratigraphic units in different colors, except for the deep (fractured) bedrock water-bearing 
zone, which is shown in white.  The shallow (weathered) bedrock water-bearing zone near the 
boundary between the non-Navy property to the north and Parcel D (shown on the left side of 
cross section A-A’ on Figure 2-7) and at other locations is hydraulically connected with the 
A-aquifer and therefore is considered part of the A-aquifer in this location.   

Shallow, unconfined groundwater occurs continuously across all of Parcel D in the A-aquifer.  
The A-aquifer at Parcel D consists mainly of unconsolidated artificial fill material that overlies 
the aquitard and bedrock.  Undifferentiated Upper Sand is also part of the A-aquifer at some 
locations.  Based on the cross sections shown on Figure 2-7, the A-aquifer consists mostly of 
sandy gravel and gravelly sand with limited zones of low-permeability sandy clay.  Significant 
portions of the A-aquifer are also made up of less permeable fill.  The A-aquifer typically ranges 
from 10 to 40 feet thick, but averages approximately 25 feet thick. 

The aquitard is generally made up of silts and clays of the Bay Mud and Undifferentiated 
Sedimentary deposits.  The aquitard ranges from 0 to 100 feet thick, but is most commonly 40 to 
80 feet thick (see Figure 2-7).  The aquitard is absent in the northern part of Parcel D where the 
A-aquifer is in direct contact with the bedrock and is thickest in the southeastern part of the parcel.  
The aquitard inhibits groundwater communication between the A-aquifer and the B-aquifer. 

The B-aquifer is associated with the Undifferentiated Sedimentary deposits and consists of small, 
laterally discontinuous permeable sediment lenses of gravel, sand, silty sand, or clayey sand 
intermingled with the aquitard.  The largest B-aquifer area is present near the center of Parcel D.  
The B-aquifer area at this location is estimated to be approximately 1,500 feet wide by 1,000 feet 
long, and is shown at its appropriate depth in cross sections A-A’ and C-C’ (see Figure 2-7).  The 
B-aquifer varies from 20 to 30 feet thick.  Groundwater in the discontinuous B-aquifer areas is 
under confined conditions.  Table 2-2 summarizes the hydrogeologic units underlying each IR 
site.   

2.2.8.2  Groundwater Flow Patterns and Tidal Effects 

More than 85 percent of the ground surface at Parcel D is covered by pavement and buildings; as 
a result, most precipitation is channeled into the storm drain system.  Unpaved areas may serve 
as localized vertical recharge areas.  Leaking water lines also serve as limited sources of 
localized recharge.  Base flow from the uplands north of Parcel D provides lateral groundwater 
recharge across the northern boundary of the parcel.  Groundwater discharges directly to the Bay 
(1) along the shoreline, which is significantly modified by the presence of impermeable dry 
docks and sea walls in some areas, and (2) through permeable or semipermeable utility line 
corridors.  In the past, groundwater that entered the sanitary sewer was discharged to the local 
publicly owned treatment works.  Currently, the sanitary sewer system has been disconnected, 
and the sanitary sewers are being removed as part of a radiological removal action. 
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Groundwater flow patterns at Parcel D are complex because they are affected by (1) a 
groundwater sink located near the former western boundary of Parcel D (this area is now in 
Parcel E); (2) a groundwater mound located near the current western boundary of Parcel D 
(beneath IR-33, IR-44, IR-66, and IR-67); (3) leaks of groundwater into former sanitary sewers 
or storm drains; (4) recharge from water supply lines; and (5) tides in the Bay.  Most 
groundwater at Parcel D flows toward the Bay, except in the western portion of Parcel D, which 
historically has flowed away from the mound and toward the groundwater sink in Parcel E 
(see Figure 2-8), where groundwater elevations are below mean sea level.  The sink is believed 
to be caused by leaks of groundwater into sanitary sewer lines, which was then pumped off site 
to the local publicly owned treatment works, thereby lowering groundwater levels in the area.  
Flow patterns are anticipated to change as the sewer and storm drain lines are removed.  
Figure 2-9 shows the groundwater elevation contours from groundwater monitoring in March 
2007. 

The investigation of the bedrock underlying Parcel D has been limited and included areas where 
shallow bedrock and colluvium are hydraulically connected to the A-aquifer.  In addition, the 
deep borings at Parcel D indicate the deeper bedrock underlying the Undifferentiated 
Sedimentary deposits consists mostly of fractured and moderately to strongly weathered 
serpentinite.  Direct vertical hydraulic communication between the A-aquifer and the B-aquifer 
is inhibited because of the thick aquitard that separates them (see Figure 2-7).  In addition, an 
upward vertical hydraulic gradient was observed at most well pairs installed at Parcel D 
(Tetra Tech 2004).  Therefore, at Parcel D, migration of groundwater from the A-aquifer to the 
B-aquifer is considered minimal.   

Tidal influence is the periodic fluctuation in the elevation of the groundwater table with time, 
caused by tide fluctuations in the Bay.  Tidal influence may also include mixing or diluting 
groundwater with bay water, but the mixing usually does not occur as far inland as the 
fluctuations in groundwater elevation.  The tidal influence zone is defined as the area where the 
maximum tidal fluctuation (difference in groundwater elevation between consecutive high and 
low tides) exceeds 0.10 foot.  Based on tidal influence studies conducted during the RI 
(PRC, LFR, and U&A 1996) and the phase III GDGI (Tetra Tech 2003a), the tidal influence 
zone extends inland up to about 500 feet.  Storm drains and utility corridors that are submerged 
below the water table could locally increase the magnitude of the tidal influence and the distance 
inland that is affected.  Figure 2-3 shows the storm and sanitary sewer utility lines that are below 
the water table.  The storm and sanitary sewer utility lines at Parcel D are scheduled for removal 
during 2007 and 2008. 

2.2.8.3  Hydraulic Characteristics 

The hydraulic conductivity of the A-aquifer at Parcel D typically ranges from 1 to 21 feet per 
day.  The hydraulic conductivity was estimated based on data from slug and pumping tests 
performed during the RI (PRC, LFR, and U&A 1996).  The minimum and maximum reported 
hydraulic conductivity values for IR sites located within Parcel D are 0.025 and 580 feet per day.  
The wide range of reported hydraulic conductivities indicates that the aquifer matrix is very 
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heterogeneous.  The A-aquifer consists primarily of heterogeneous artificial fill materials that 
vary from clay to silt to sand to gravel.   

The estimated groundwater velocities at Parcel D range from 1.5 to 31 feet per year.  These 
velocities were calculated using the typical intermediate value of hydraulic gradient for the 
A-aquifer throughout Parcel D of 0.001 (PRC, LFR, and U&A 1996) and an assumed effective 
porosity for the A-aquifer of 0.25.  No slug test or pumping test evaluations were performed for 
the B-aquifer within Parcel D.  However, slug tests were performed in two monitoring wells in 
the underlying fractured bedrock water-bearing zone at IR-09 in the north-central area of 
Parcel D (PRC, LFR, and U&A 1996), with estimated hydraulic conductivities ranging from 
0.025 to 3.7 feet per day.  In general, groundwater velocities in the fractured bedrock water-
bearing zone is expected to be low because the flow occurs mostly through fractures that are 
likely filled with residual clays and silts (PRC, LFR, and U&A 1996). 

2.2.9  Groundwater Beneficial Use Evaluation 

This section summarizes the beneficial use evaluation conducted for groundwater underlying 
Parcel D.  The complete beneficial use evaluation is presented in Appendix D.  The potential 
beneficial uses of Parcel D groundwater have been evaluated several times in the past 
(see Appendix D; Tetra Tech 2001c).  In 2003, the Navy concluded that A-aquifer groundwater 
at Parcel D is unsuitable for use as a potential source of drinking water based on an evaluation of 
site-specific factors (Navy 2003).  In 2003, the Water Board concurred with the Navy’s 
determination that the A-aquifer at HPS is not a potential drinking water source (Water Board 
2003).  EPA, however, did not concur and required that federal criteria also be used to assess if 
Parcel D groundwater could be considered a potential drinking water source.   

EPA considers groundwater to be a potential source of drinking water if the following criteria are 
met: 

• The total dissolved solids (TDS) concentration is less than 10,000 milligrams per liter 
(mg/L) 

• A minimum well yield of 150 gallons per day or 0.104 gallon per minute can be 
achieved 

Figure 2-10 presents the maximum TDS concentrations detected in A-aquifer groundwater 
monitoring wells at Parcel D.  As shown on Figure 2-10, TDS concentrations exceed 
10,000 mg/L along the Parcel D shoreline and are less than 10,000 mg/L in the central and 
northwestern part of the parcel.  The federal TDS criterion was applied separately to each IR site 
at Parcel D in this FS report.  Based on this criterion, groundwater underlying all or part of the 
following 17 IR sites could be considered potential sources of drinking water:  IR-09, IR-16, 
IR-17, IR-32, IR-33 North and South, IR-34, IR-37, IR-44, IR-48, IR-53, IR-55, IR-65, IR-66, 
IR-67, IR-68, IR-69, and IR-70.  Based on known hydrogeologic conditions at Parcel D, it is 
assumed that a minimum well yield of 150 gallons per day could also be achieved from 
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heterogeneous.  The A-aquifer consists primarily of heterogeneous artificial fill materials that 
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porosity for the A-aquifer of 0.25.  No slug test or pumping test evaluations were performed for 
the B-aquifer within Parcel D.  However, slug tests were performed in two monitoring wells in 
the underlying fractured bedrock water-bearing zone at IR-09 in the north-central area of 
Parcel D (PRC, LFR, and U&A 1996), with estimated hydraulic conductivities ranging from 
0.025 to 3.7 feet per day.  In general, groundwater velocities in the fractured bedrock water-
bearing zone is expected to be low because the flow occurs mostly through fractures that are 
likely filled with residual clays and silts (PRC, LFR, and U&A 1996). 

2.2.9  Groundwater Beneficial Use Evaluation 

This section summarizes the beneficial use evaluation conducted for groundwater underlying 
Parcel D.  The complete beneficial use evaluation is presented in Appendix D.  The potential 
beneficial uses of Parcel D groundwater have been evaluated several times in the past 
(see Appendix D; Tetra Tech 2001c).  In 2003, the Navy concluded that A-aquifer groundwater 
at Parcel D is unsuitable for use as a potential source of drinking water based on an evaluation of 
site-specific factors (Navy 2003).  In 2003, the Water Board concurred with the Navy’s 
determination that the A-aquifer at HPS is not a potential drinking water source (Water Board 
2003).  EPA, however, did not concur and required that federal criteria also be used to assess if 
Parcel D groundwater could be considered a potential drinking water source.   

EPA considers groundwater to be a potential source of drinking water if the following criteria are 
met: 

• The total dissolved solids (TDS) concentration is less than 10,000 milligrams per liter 
(mg/L) 

• A minimum well yield of 150 gallons per day or 0.104 gallon per minute can be 
achieved 

Figure 2-10 presents the maximum TDS concentrations detected in A-aquifer groundwater 
monitoring wells at Parcel D.  As shown on Figure 2-10, TDS concentrations exceed 
10,000 mg/L along the Parcel D shoreline and are less than 10,000 mg/L in the central and 
northwestern part of the parcel.  The federal TDS criterion was applied separately to each IR site 
at Parcel D in this FS report.  Based on this criterion, groundwater underlying all or part of the 
following 17 IR sites could be considered potential sources of drinking water:  IR-09, IR-16, 
IR-17, IR-32, IR-33 North and South, IR-34, IR-37, IR-44, IR-48, IR-53, IR-55, IR-65, IR-66, 
IR-67, IR-68, IR-69, and IR-70.  Based on known hydrogeologic conditions at Parcel D, it is 
assumed that a minimum well yield of 150 gallons per day could also be achieved from 
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A-aquifer wells at these IR sites (PRC, LFR, and U&A 1996).  A-aquifer groundwater in these 
areas was further evaluated against the site-specific factors below.   

In a 1999 letter, EPA provided the Navy with additional guidelines for applying the federal 
criteria (EPA 1999a).  An attachment to the letter (referred to as “Enclosure 5”) listed site-
specific factors that can be considered in deciding whether all or portions of an aquifer should be 
considered a potential source of drinking water.  This letter is provided as an attachment to 
Appendix D.  These factors include the following:  (1) aquifer thickness, (2) TDS levels 
measured, (3) groundwater yield, (4) proximity to saltwater and the potential for saltwater 
intrusion, (5) the quality of underlying water-bearing units, (6) the existence of institutional 
controls on well construction or aquifer use, (7) information on current and historical use of the 
aquifer on the base or in the community surrounding the base, and (8) the cost of cleanup to 
federal drinking water standards.  In addition, the BCT considered depth to groundwater a 
relevant site-specific factor because shallow aquifers are susceptible to contamination and may 
not be suitable sources of drinking water as a result.   

The Navy evaluated seven of the eight factors listed above.  Not included was factor number 
five, the quality of underlying water-bearing units.  Quality of underlying water-bearing units 
was not considered because the B-aquifer at Parcel D is isolated and limited, and the deep 
bedrock water-bearing zone at Parcel D was not identified or investigated.   

Table 2-3 summarizes the results of each of the eight site-specific factor evaluations and the 
overall potential for the A-aquifer to be used as a source of drinking water in each of the IR sites 
that meet the federal TDS criterion.  The Navy believes that the A-aquifer underlying each of 
these sites has no potential to be used as a source of drinking water, based on the eight evaluation 
factors in Table 2-3, and on the key criteria presented below. 

• Aquifer thickness and depth to groundwater:  Generally, the depth to groundwater 
for the A-aquifer is less than 10 feet across Parcel D.  The average thickness of the A-
aquifer is approximately 25 feet, with a maximum thickness of approximately 40 feet 
(see Figure 2-7).  Together, these two site-specific factors indicate the A-aquifer at 
Parcel D is very shallow and of limited extent, and therefore may not be suitable as a 
potential source of drinking water. 

• Existence of institutional controls on well construction or aquifer use:  California 
Department of Water Resources Bulletins 74-81 and 74-90 provide standards for well 
construction in California (Department of Water Resources 1981, 1991).  These 
bulletins indicate that an individual domestic well must have a minimum seal of at 
least 20 feet from the ground surface, and a community water supply well must have 
a minimum seal of at least 50 feet from the surface for the wells to be used for water 
supply.  Wells installed in the A-aquifer would not meet the minimum well seal 
requirements because of the shallow depth to groundwater at Parcel D (less than 
10 feet).  These well construction standards also prohibit installation of domestic 
wells within 50 feet of a storm drain or sanitary sewer line.  Figure 2-11 shows areas 
of Parcel D that are beyond 50 feet of a sewer line and meet the TDS requirements.  

angela.carsner
Rectangle



 

Revised FS for Parcel D 2-11  SULT.5104.0019.0003 

As shown on Figure 2-11, most of Parcel D is within the 50-foot buffer zone from the 
sewer lines.  Although these lines will be removed by the Navy, this figure shows the 
likely density of sewer lines that would be installed by the City and County of San 
Francisco during redevelopment of HPS.  As a result, installation of domestic wells 
would be prohibited in many portions of the A-aquifer at Parcel D.  Also, the City and 
County of San Francisco regulations prohibit installation of domestic wells within 
city boundaries.  Based on the existence of these local and state institutional controls 
that prohibit or severely restrict locations where new potable wells can be installed, 
there is low potential for use as a source of drinking water because of these 
institutional controls. 

• Proximity to saltwater and actual TDS values:  Although a large portion of the 
A-aquifer at Parcel D meets the federal TDS criterion (10,000 mg/L) to be considered 
as a potential source of drinking water, the actual TDS values are still high.  
Additionally, much of Parcel D is near the Bay, which contains saltwater or brackish 
water.  Together, these two site-specific factors suggest that TDS values will increase 
as a result of saltwater intrusion if significant quantities of water are withdrawn from 
the A-aquifer at Parcel D.  They further suggest that this aquifer will ultimately not be 
suitable for use as a source of drinking water.  Based on these site-specific factors, the 
A-aquifer at Parcel D is considered to have low potential for use as a source of 
drinking water. 

• Historical and Current Groundwater Use:  A-aquifer groundwater at HPS has 
never been and is not currently used as a drinking water source (PRC, LFR, and U&A 
1996).  San Francisco currently obtains its municipal water supply from the Hetch 
Hetchy watershed in the Sierra Nevada and plans to continue using the Hetch Hetchy 
watershed as a drinking water source in the reasonably foreseeable future (Tetra Tech 
1999).  Based on historical and current use, A-aquifer groundwater at HPS has low 
potential to be used as a future drinking water source. 

• Cost of Cleanup to Federal Drinking Water Standards:  Antimony, arsenic, 
chromium, magnesium, nickel, thallium, zinc, and other metals are components of the 
Franciscan Formation bedrock and bedrock-derived fill that underlies HPS.  The A-
aquifer contains fill material derived from the Franciscan Formation.  During the RI, 
Hunters Point groundwater ambient levels (HGAL) were estimated for naturally 
occurring metals (PRC, LFR and U&A, 1996).  The HGALs for antimony, arsenic 
and thallium exceed their respective maximum contaminant levels (MCL), even 
though these MCLs are federal drinking water standards.  While the Navy has not 
calculated the cost to reduce concentrations of these naturally occurring metals to 
below MCLs in groundwater, the cost would likely be prohibitive, and it may be 
technically impracticable to do so.  Based upon this site-specific factor, there is low 
potential for the A-aquifer groundwater at HPS to be used as a drinking water source. 

As shown on Figures 2-7 and 2-12, the B-aquifer is present in only a few small, laterally 
discontinuous areas at Parcel D.  The largest area of the B-aquifer at Parcel D is near the center 
of Parcel D and is interpreted to be 20 feet thick, 1,500 feet wide, and 1,000 feet long.  TDS 
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concentrations in groundwater samples collected in this area of the B-aquifer were generally 
below state and federal TDS criteria.  Figure 2-12 presents the maximum TDS values detected in 
the B-aquifer monitoring wells.  Based on the TDS data alone, the B-aquifer at Parcel D would 
be considered suitable as a potential source of drinking water.  The evaluation of other site-
specific factors in this area indicated that the B-aquifer has low potential for use as a source of 
drinking water.  These other site-specific factors include (1) the limited volume and storage 
capacity of the confined B-aquifer, (2) the existence of institutional controls that prohibit 
installing water supply wells within City and County of San Francisco limits and locating wells 
within 50 feet of a sanitary sewer or storm drain (see Figure 2-12), and (3) the current and 
historical uses of the B-aquifer (which has never been used for water supply at HPS).  Therefore, 
the B-aquifer is considered to have a low potential for use as a source of drinking water.  
However, because of agreements made with the BCT on the HHRA, the groundwater ingestion 
pathway is included in the risk assessment for the B-aquifer.  This assumption provides an 
additional layer of conservatism for the protection of human health at HPS. 

2.3  PARCEL D INVESTIGATION HISTORY 

Parcel D has been investigated following the CERCLA process.  Parcel D underwent a sequence 
of initial investigations from 1988 to 1996.  Investigations began with a preliminary assessment, 
which involved record searches, interviews, and limited field investigations.  Sites that required 
further investigation were considered during the site inspection phase, which involved collection 
and evaluation of additional field data.  Finally, sites that required even further investigation 
were considered during the RI phase.  The RI was followed by a FS, proposed plan, ROD, risk 
management review (RMR), and revised FS.  The following subsections summarize the 
significant aspects of the RI, FS, proposed plan, ROD, RMR, and revised FS.  

Table 2-4 briefly describes each IR site at Parcel D and summarizes past cleanup actions and 
recommendations presented in past reports for Parcel D.  Detailed descriptions and findings can 
be found in the original documents.  In the various investigations and reports, areas requiring 
remediation were given unique alpha-numeric identifiers.  Large areas were called remediation 
areas and their identifiers started with “RA.”  Small areas were called “de minimis” areas and 
their identifiers started with “DM.”  In order to present information consistent with previous 
reports, Table 2-4 includes these alpha-numeric identifiers.   

2.3.1 Remedial Investigation 

A draft final Parcel D RI was completed on October 25, 1996, and addressed the original 27 IR 
sites in Parcel D (PRC, LFR, and U&A 1996).  The RI became final on January 31, 1997, 
following submission of responses to agencies’ comments on the draft final version 
(Tetra Tech 1997b).  The two most significant aspects of the RI report are (1) the site 
characterization of contaminants and (2) the HHRA.  No ecological risk assessment was 
conducted because there is no ecological habitat of concern at Parcel D because most of the 
parcel is an industrial setting covered by buildings or pavement. 
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Storm water surface runoff at HPS drains primarily in a sheet-flow pattern from the highlands 
north and west of Parcel D to the surrounding lowlands.  Runoff in Parcel D is collected by the 
storm drain system and discharged through outfalls to the Bay.  The storm drain system at HPS 
consists of 10 major drainage areas.  Five of these storm water drainage areas are located 
completely or partially within Parcel D.  In addition, eight smaller isolated drainage areas are 
located in Parcel D, each with an independent outfall (PRC, LFR, and U&A 1996).  
Approximately 10 percent of the HPS surface is not served by the storm drain system, including 
the undeveloped shoreline, some pier areas, and a trailer parking lot.  No naturally occurring 
drainage channels remain at HPS.  Pre-existing drainage channels were filled in or modified by 
construction over the years.  The location and distribution of the storm drain and sanitary sewer 
lines at Parcel D are presented on Figure 2-3.  The Navy has begun to remove the storm drain 
and sanitary sewer lines throughout Parcel D; completion is planned for 2008. 

2.2.5  Parcel D Ecology 

Several hundred types of plants and animals are believed to live at or near HPS, including 
terrestrial and marine plants and algae; benthic and water column-dwelling marine animals such as 
clams, mussels, amphipods, and fish; insects; amphibians; reptiles; birds; and mammals.  No 
threatened or endangered species are known to inhabit HPS or its vicinity (Environmental Science 
Associates 1987).  Parcel D ecology is limited to those plant and animal species adapted to the 
industrial environment.  For example, the 450-ton bridge crane could provide nesting locations for 
peregrine falcons, which would also prey on smaller birds (RASO 2004).  Viable terrestrial habitat 
is inhibited at Parcel D because approximately 85 percent of the ground surface is covered by 
pavement and industrial buildings.  Physical structures at Parcel D, such as docks and piers, may 
serve as artificial habitats for estuarine life.   

In the spring of 2004, an individual burrowing owl (Athene cunicularia) was sighted at Parcel D.  
Burrowing owls are listed as “Species of Special Concern” by the California Department of Fish 
and Game (2004).  Species of special concern status applies to animals not listed under the 
federal or state Endangered Species Act, but which nonetheless are declining at a rate that could 
result in listing, or have historically occurred in low numbers and known threats to their 
persistence currently exist.   

The burrowing owl was identified prior to implementing a time-critical removal action (TCRA) 
for removing stockpiled soil at Parcel D (see Section 2.4).  The owl’s burrow was observed on 
the ground in the area of the soil stockpiles and was not within the stockpiled soil.  Appropriate 
measures were taken during the field activities for the TCRA to minimize the impacts to the 
burrowing owl’s habitat (Tetra Tech 2004; Navy 2004). 

In March 2005, the Navy surveyed Parcel D and determined that a burrowing owl was present at 
the site.  The Navy decided that the burrowing owl would be relocated because excavation and 
removals were planned for the summer of 2005 at the adjacent Parcel E and because future 
remediation of Parcel D could include remedies that potentially could affect the owl. 
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As a result, in April 2005, the owl was relocated off Parcel D using a passive relocation method.  
Passive relocation involves installing a one-way door in the burrows, so that the owl can leave but 
not reenter, and collapsing the burrows 48 hours after the door is in place.  The Navy consulted 
with Peter Bloom of the California Department of Fish and Game to conduct this passive 
relocation project in accordance with California Department of Fish and Game guidelines. 

No other potential terrestrial receptors or habitat have been identified at Parcel D.  It is unlikely 
that Parcel D will contain terrestrial habitat in the future because its proposed reuse is primarily 
industrial.  

2.2.6  Parcel D Soils 

Soils at HPS are either the result of (1) weathered material from nearby rock formations and 
sediments from the Bay or (2) imported fill material placed at HPS during its development.  The 
area northwest of Parcel D is primarily covered by upland soils, which are moderate to steeply 
sloped terrains.  Parcel D is primarily lowland soils, which are flat to gently sloped urban 
developed lands.  These lowland soils are susceptible to subsidence by natural compaction or 
during moderate to strong earthquakes.  Soils at HPS are described in detail in Appendix H of the 
draft final Parcel D RI report (PRC, LFR, and U&A 1996).  Figure 2-4 shows the distribution of 
soils at HPS.   

2.2.7  Parcel D Geology 

The peninsula forming HPS is within a northwest-trending belt of Franciscan Complex bedrock 
known as the Hunters Point Shear Zone.  In some locations, the Marin Headlands Terrane 
underlies this shear zone.  HPS is underlain by five geologic units, the youngest of Quaternary 
age, and the oldest, the Franciscan Complex bedrock, of Jurassic-Cretaceous age.  In general, the 
stratigraphic sequence of these geologic units, from youngest (shallowest) to oldest (deepest), is 
as follows:  Artificial Fill; Undifferentiated Upper Sand Deposits; Bay Mud Deposits; 
Undifferentiated Sedimentary Deposits; and Franciscan Complex Bedrock.  The locations of the 
fill material, the colluvium, alluvium and landslide debris, and the chert, shale, sandstone, 
volcanic, and serpentine bedrock units at HPS are shown on Figure 2-5. 

The Navy believes that the practice of using quarried local rock for fill at HPS is similar to 
construction practices in the same bedrock formations used elsewhere in San Francisco.  The 
Navy observed that a wide range of concentrations of metals are found in similar chert, basalt, 
and serpentinite bedrock formations in other areas of San Francisco based on sampling that the 
Navy conducted in 2003 at areas outside of HPS.  This information is summarized in a report 
titled “Draft Metals Concentrations in Franciscan Bedrock Outcrops” (Tetra Tech and Innovative 
Technical Solutions, Inc. [ITSI] 2004). 

In the Tetra Tech and ITSI 2004 report, the Navy studied the ambient concentrations of metals in 
bedrock and bedrock-derived soil from three nonindustrial sites in San Francisco.  These three 
sites have a similar geologic setting to HPS and contain serpentinite or chert and basalt bedrock 
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TABLE 4.4-1 

SUMMARY OF SOIL ANALYTICAL TESTS· IR-16 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 
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,_ ,_ ,_ ,_ ,_ > 

JR168O12 942OR152 ✓ ✓ 

IR16BO12 942OR153 ✓ ✓ 

IR168O12 942OR154 ✓ ✓ 

IR168O13 9424T282 ✓ ✓ 

JR168O13 9424T283 ✓ ✓ 

IR16BO13 9424T284 ✓ 

IR16BO14 9424T285 ✓ ✓ 

JR16BO14 9424T286 ✓ ✓ 

JR16BO11, 9424T287 ✓ ✓ 

IR16BO19 9551J717 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR16BO19 9551J718 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

JR168O19 9551J719 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR16BO19 9551J72O ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

JR16BO19 9551J721 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR16BO2O 9551J724 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR16BO2O 9551J725 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR16BO2O 9551J726 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR16BO21 9551J7O7 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

lR16BO21 9551J7O8 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

JR16BO21 9551J7O9 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR16BO21 9551J711 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

I R16BO22 9551J712 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR168O22 9551J713 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR16BO22 9551J714 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR53BO14 9421L498 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

JR53BO14 9421L499 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

!R53BO14 9421L5OO ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR53BO14 9421L5O1 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR53BO14 9421L5O2 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR538O17 9428C362 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

JR53BO17 9428C363 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR53BO17 9428C364 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR53BO17 9428C365 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR53BO17 9428C366 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

lR53BO17 9428C367 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

PA16BOO2 91O6H589 ✓ 

PA16BOO2 91O6H59O ✓ 
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TABLE 4.4-1 (Continued) 

SUMMARY OF SOIL ANALYTICAL TESTS-IR-16 
HUNTERS POINT SillPYARD, PARCEL D REMEDIAL INVESTIGATION 

z 
0 

STATION NO, SAMPLE NO. z 
< 

PA168003 9106H587 

PA168003 9106H588 

PA 168004 9106H595 

PA16B004 9106H596 

PA168005 9105G599 

PA168005 9105G600 

PA 168006 9106H593 

PA168006 9106H594 

PA1680178 9106G603 

PA1680178 9106G604 

PA168018A 9106H591 

PA16MU16A 9106G601 

PA16MU16A 9106G602 

PA16MU18A 9106H592 

Notes: 

CHROM 
CYAN 
DIOXIN 
O&G 

CHROMIUM VI 
Cyanide 
Dioxins and Furans 
Total oil and grease 

"' 0 ... z 
"' :,: 
w 0 z " ro "' < 2 "' I >-< u u 0 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

Polynuclear aromatic hydrocarbons 
Percent moisture 
Pesticides/polychlorinated biphenyls 
Phy~i~al characteristic 
Salinity 
Semivolatile organic compounds 
Total dissolved solids 
Total organic carbon 
Coliform 

~ 

< ... 
w 
:,: 

PAH 
PCTMST 
PEST 
PHYS 
SALIN 
svoc 
SOLIDS 
TDC 
TMICR08 
TPHEXT 
TPHPRG 
TRPH 
voe 

Total petroleum hydrocarbonsMextractable 
Total petroleum hydrocarbonsMpurgeable 
Total recoverable petroleum hydrocarbons 
Volatile organic compounds 
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TABLE4.4-2 

STATISTICAL SUMMARY OF SOIL ANALYTICAL RESULTS- IR-16 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

METAL ALUMINUM 15,300 48,100 30,100 MG/KG 4.0 35 35 76,700 0 100,000 0 

ANTIMONY 0.77 4.9 2.2 MG/KG 0.32 35 23 30.7 0 681 0 

ARSENIC 1.6 12.0 5. 7 MG/KG 0.38 35 35 0.32 35 2.0 34 

BARIUM 26.5 375 188 MG/KG 0.35 35 35 5,340 0 100,000 0 

BERYLLIUM 0.34 0.80 0.52 MG/KG 0.08 35 10 0.14 10 1. 1 0 

CADMIUM 0.37 4. 1 2.1 MG/KG 0.03 35 11 9.0 0 852 0 

CALCIUM 4,970 151,000 19,700 MG/KG 12.9 35 35 

CHROMIUM 55.1 791 288 MG/KG 0.15 35 35 211 22 1,580 0 

COBALT 10.7 104 39.6 MG/KG 0.14 35 35 

COPPER 20.4 141 50.1 MG/KG 0.19 35 35 2,850 0 63,300 0 

IRON 23,800 60,500 42,100 MG/KG 2.9 35 35 
LEAD 4.8 101 11.8 MG/KG 0.19 35 35 130 0 1,000 0 

MAGNESIUM 9,560 180,000 62,600 MG/KG 12. 1 35 35 

MANGANESE 270 2,730 975 MG/KG 0.08 35 35 382 33 8,300 0 

MERCURY 0.06 0.30 0.12 MG/KG 0.05 35 17 23.0 0 511 0 

MOLYBDENUM 0.53 2.8 1.4 MG/KG 0.65 35 8 383 0 8,520 0 

NICKEL 51.5 1,630 447 MG/KG 0.33 35 35 150 27 34,100 0 

POTASSIUM 703 3,760 1,580 MG/KG 18.7 35 35 

SELENIUM 0.82 4.5 2.7 MG/KG 1.8 35 3 383 0 8,520 0 

SODIUM 268 5,820 1,240 MG/KG 24.7 35 15 

VANADIUM 44.2 163 84.6 MG/KG 0. 15 35 35 537 0 11,900 0 

ZINC 47.9 182 86.5 MG/KG 0.34 35 35 23,000 0 100,000 0 
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0.71 

3.14 4 

h 0 

h 2 

124.31 
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TABLE 4.4-2 (Continued) 

STATISTICAL SUMMARY OF SOIL ANALYTICAL RESULTS- IR-16 
ffiJNTERS POINT SIUPYARD, PARCEL D REMEDIAL INVESTIGATION 

voe 10 10 UG/KG 16 22 1 8,700,000 0 34,000,000 0 2-BUTANONE 10 

ACETONE 11 22 18 UG/KG 11 22 3 2,000,000 0 8,400,000 0 

BENZENE 4 7 6 UG/KG 10 22 2 1,400 0 3,200 0 

CARBON DISULFIDE 2 24 16 UG/KG 12 22 3 16,000 0 52,000 0 

METHYLENE CHLORIDE 4 26 13 UG/KG 11 22 3 11,000 0 25,000 0 

svoc ACENAPHTHENE 49 49 49 UG/KG 1,200 26 360,000 0 360,000 0 

ACENAPHTHYLENE 73 73 73 UG/KG 500 26 360,000 0 360,000 0 

ANTHRACENE 220 220 220 UG/KG 500 26 19,000 0 19,000 0 

BENZO(A)ANTHRACENE 580 580 580 UG/KG 500 26 610 0 2,600 0 

BENZO(A)PYRENE 60 1,000 530 UG/KG 710 25 2 61 260 

BENZO(B)FLUORANTHENE 1,000 1,000 1,000 UG/KG 500 25 610 2,600 0 

BENZO(G,H,I)PERYLENE 480 480 480 UG/KG 500 25 800,000 0 800,000 0 

BENZO(K)FLUORANTHENE 270 270 270 UG/KG 500 25 610 0 26,000 0 

CHRYSENE 630 630 630 UG/KG 500 26 6,100 0 24,000 0 

D!BENZ(A,H)ANTHRACENE 79 79 79 UG/KG 500 25 61 260 0 

D!BENZOfURAN 23 27 25 UG/KG 370 26 2 . 260;000 0 2, 100;000 0 

FLUORANTHENE 73 1,300 530 UG/KG 590 26 3 2,600,000 0 27,000,000 0 

FLUORENE 23 53 33 UG/KG 410 26 3 300,000 0 300,000 0 

lNDEN0(1,2,3-CD)PYRENE 380 380 380 UG/KG 500 25 610 0 2,600 0 

NAPHTHALENE 32 32 32 UG/KG 500 26 800,000 0 800,000 0 

PHENANTHRENE 26 590 290 UG/KG 410 26 3 800,000 0 800,000 0 

PYRENE 120 2,400 920 UG/KG 590 26 3 2,000,000 0 20,000,000 0 
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PEST 4,4 1 -DDT 

ENDRIN ALDEHYDE 

AROCLOR-1260 

TPHPRG TPH-GASOLINE 

TPHEXT TPH-D!ESEL 

TPH·MOTOR OIL 

TRPH TRPH 

TABLE 4.4-2 (Continued) 

STATISTICAL SUMMARY OF SOIL ANALYTICAL RESULTS- IR-16 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

.•.····.•,.•.sw.·.·• ·.· .. ·•· .. ·.·.•.•.•.•.•-···-···· 

11 11 11 UG/KG 4 26 1,300 

5 5 5 UG/KG 4 26 20,000 

220 220 220 UG/KG 37 26 66 

0.5 0.5 0.5 MG/KG 0.6 26 100 

6 110 58 MG/KG 33 26 2 1,000 

6 950 160 MG/KG 25 26 16 1,000 

4 5,900 520 MG/KG 31 26 13 1,000 
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Notes: 

CYAN 
EPA 
HPAL 
MG/KG 
O&G 
PCTMST 
PEST 
PHYS 
PRG 
SALIN 
svoc 
TMICROB 
TOC 
TPHEXT 
TPHPRG 
TRPH 
UG/KG 
voe 

a 

b 
C 
d 
e 
f 

9 
h 

TABLE 4.4-2 (Continned) 

STATISTICAL SUMMARY OF SOIL ANALYTICAL RESULTS - IR-16 
IruNTERS POINT SIDPYAIID, PARCEL D REMEDIAL INVESTIGATION 

Cyanide 
U.S. Environmental Protection Agency 
Hunters Point ambient level 
Milligram per kilogram 
Total oil and grease 
Percent moisture 
Pesticide/polychlorinated biphenyl 
Physical characteristic 
Preliminary remediation goal 
Salinity 
Semivolatile organic cOfll>OUJld 
Coliform 
Total organic carbon 
Total petroleum hydrocarbons-extractable 
Total petroleum hydrocarbons-purgeable 
Total recoverable petroleun hydrocarbons 
Microgram per kilogram 
Volatile organic compound 

Organic results of less than 10 are reported to one signif1cant figure, and results of greater than or equal to 10 are reported to two significant figures. 
Inorganic results of less than 10 are reported to two significant figures, and results of greater than or equal to 10 are reported to three significant figures. 
Values that are not nondetects are coo-pared to screening criteria before the significant figure rule is applied. Both the value and the screening criteria are 
then rounded for reporting purposes. 
Blank boxes indicate that screening critera have not been established for these analytes. 
Total number of samples analyzed 
Total number of samples show1ng concentrations greater than detection Limit 
Total number of samples showing concentrations greater than residential PRG 
Total number of samples showing concentrations greater than industrial PRG 
California-modified PRGs were used for the following analytes: 1,2-Dibromo-3-chloropropane, benzo(a]pyrene, benzo[k]fluoranthene, cadmium, chromilJII VI, 
chrysene, lead, nickel, and tetrachloroethylene (PCE). 
For the analytes listed below, Region IX PRGs are not available; therefore, PRGs for similar chemicals were used as follows: 

Analyte: 

2-Methylnapthalene 
Acenaphthylene 
Alpha-chlordane 
Aroclor-1260 
Benzo(g,h,i)perylene 
Delta BHC 
Endosu l fan I 
Endosulfan sulfate 
Endrin aldehyde 
Endrin ketone 
Ganrna-chlordane 
Phenanthrene 

Similar Analyte: 

Naphtha Lene 
Acenaphthene 
Chlordane 
Polychlorinated biphenyls 
Naphthalene 
HCH-technical 
Endosul fan 
Endosul fan 
Endrin 
Endrin 
Chlordane 
Naphthalene 

Total number of samples showing concentrations greater than HPAL 
HPALs for chromium, cobalt, and nickel are based on the cqncentration of magnesium in each salfl)le· thus, no single value applies to all samples. 
The range of HPAL values for chromilJII, cobalt, and nickel are 187.387 to 1417.778, 30.665 to 140.364, and 224.647 to 3637.456 mg/kg respectively. 
Total number of samples showing concentrations greater than TPH, TRPH, or o&G screening level, not PRG value 
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TABLE 4.4-3 

SOIL ANALYTICAL RESULTS- IR-16 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Number 

Sampling Depth (feet bgs) 

Sample Nunber 

Sample Date 

Metal (mg/kg) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 

COBALT 
COPPER 
IRON 
LEAO 

IR16B012 

1.75 

9420R152 

05/20/94 

28.7 
63.3 

45,300 
5.3 

IR16B012 

6.25 

9420R153 

05/20/94 

29.2 
36.0 

48.100 
7.0 

IR16B012 

11. 25 

9420R154 

05/20/94 

37.3 
40.0 

51,500 
5.8 

IR16B013 IR16B013 

1.75 6.25 

9424T282 9424T283 

06/15/94 06/15/94 

20.5 37.7 
23.5 117 

39,000 58,100 
6.6 5.3 

~~~~~~~~ rnrnr~~i£~ @j~g[~~~l .R, ,., sl~j~gg } 
MERCURY 0.11 0.11 n" /'\D (0.12) 

ngii~~inrnm 
ND (0.06) 
ND (0.76) MOLYBOENUM 1.7 2.5 

1 
ND (0.34) 

NICKEL ~ff 'l\JlFK'?• c, 74 .2 ., ;Ji@;:\\?' POT ASS I UM :;:;:;:::::;:;:~;:;:;:~:,;P-ff~::;:;:;:;:,:;:;:;:;:;:;:;;::~;: I 1 , 660 
1 

s:
1 

n 1, 160 817 

SELENIUM 0.82 ND (0.48) ND (0.53) 
SODIUM ND (343) ND (339) ND {>U<J ND (17.8) ND (19.5) 

tv-=A-=NA-:D-:I-:UM,-------------l~i1tititi1-&-:i.i"':iii"uuumt--l--8::-,1,-_-::9---+-----=92=-.-=1,-----+----=10:::3,-----t~ 
zrnc 10.6 78.6 69.7 I: :Astitrnc:1 
Volatile Organic Compound (ug/kg) 
2-BUTANONE 
ACETONE 
BENZENE 
CARBON DISULFIDE 

METHYLENE CHLORIDE 

Semivolatile Organic Compound (ug/kg) 
ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 
BENZO(A)ANTHRACENE 

NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
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NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

IR16B013 IR16B014 

10.25 0.75 

9424T284 9424T285 

06/15/94 06/15/94 

r:c:~~g•:; ••• i , •••••·• if;~&f:gg •••• 
ND (0.08) ND (0.15) 
ND (0.54) 0.53 

I@lWI 
1,610 

ND (0.36) 
ND (13.1) 

91.4 
89.3 

NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 



TABLE 4.4-3 (Continued) 

SOIL ANALYflCAL RESULTS- IR-16 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Number IR16B012 IR16B012 IR16B012 IR16B013 IR16B013 

Sampling Depth (feet bgs) 1. 75 6.25 11.25 1.75 6.25 

Sample Number 942DR152 942DR153 9420R154 9424T282 9424T283 

Sample Date 05/20/94 05/20/94 05/20/94 06/15/94 06/15/94 

Semivolatile Organic Compound (ug/kg) 

BEN20{A)PYRrnE NA NA NA NA NA 
BENZO{B)FLUORANTHENE NA NA NA NA NA 
BENZO(G,H,I)PERYLENE NA NA NA NA NA 
BENZO{K)FLUORANTHENE NA NA NA NA NA 

CHRYSENE NA NA NA NA NA 
O!BENZ(A,H)ANTHRACENE NA NA NA NA NA 
0 I BENZOFURAN NA NA NA NA NA 
FLUORANTHENE NA NA NA NA NA 

FLUORENE NA NA NA NA NA 
INOEN0{1,2,3-CO)PYRENE NA NA NA NA NA 
NAPHTHALENE NA NA NA NA NA 
PHENANTHRENE NA NA NA NA NA 

PYRENE NA NA NA NA NA 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

4,4 1 -DDT NA NA NA NA NA 
ENORIN ALDEHYDE NA NI\ NA NA NA 
AROCLOR-1260 NA NA NA NA NA 

TPH-Purgeable (mg/kg) 

TPH-GASOLINE NA NA NA NA NA 

TPH-Extractable (mg/kg) 

TPH-DIESEL NA NA NA NA NA 
TPH-MOTOR OIL NA NA NA NA NA 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 

TRPH NA NA NA NA NA 

Percent Moisture (%) 

% SOLIDS NA NA NA 90.1 94.3 
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!R16B013 IR16B014 

10.25 0.75 

9424T284 9424T285 

06/15/94 06/15/94 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 

NA NA 
NA NA 
NA NA 

NA NA 

NA NA 
NA NA 

NA NA 

NA 93.6 



Station Number 

Sampling Depth (feet bgs) 

Sample Nurber 

Sample Date 

pH (pH units) 

PH 

TABLE 4.4-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-16 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR16B012 IR16B012 IR16B012 IR16B013 IR16B013 

1.75 6.25 11.25 1.75 6.25 

9420R152 9420R153 9420R154 9424T282 9424T283 

05/20/94 05/20/94 05/20/94 06/15/94 06/15/94 

8.1 8.2 9.0 NA NA 
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IR16B013 IR16B014 

10.25 0.75 

9424T284 9424T285 

06/15/94 06/15/94 

NA NA 



TABLE 4.4-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-16 
HUNTERS POINT SIDPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Number 

Sampling Depth (feet bgs) 

Sample NLmber 

Sample Date 

Metal (mg/kg) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 

COBALT 
COPPER 
IRON 
LEAD 

MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 

NICKEL 
POTASSIUM 
SELENIUM 
SOOIUM 

VANADIUM 
ZINC 

Volatile Organic Compound (ug/kg) 

2-BUTANONE 
ACETONE 
BENZENE 
CARBON DISULFIDE 

METHYLENE CHLORIDE 

IR16B014 

6.25 

94241286 

06/15/94 

ND (0.46) 
2.6 

16,DDO 
71.4 

23.8 
29.3 

4D,80D 
6.3 

!@~R~rr 
ND (D.D7) 
ND (D.29) 

85.5 
1,480 

ND (D.46) 
268 

1D6 
73.D 

NA 
NA 
NA 
NA 

NA 

Semivolatile Organic Compound (ug/kg) 

ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 
BENZO(A)ANTHRACENE 

NA 
NA 
NA 
NA 

IR16B014 

10.25 

9424T287 

06/15/94 

95.5 
84.4 

NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

IR16B019 

0. 75 

9551J717 

12/20/95 

22,600 
··•• ... •.•.•·····0.97.. 
'F\iL6I#f 

280 

ND (D.D2) 
ND (D.D4) 

14,900 
103 

27.0 
31.0 

31, 1 DO 
6.2 

115 
1,36D 

ND (D.49) 
ND (228) 

7D.9 
74.9 

NA 
NA 
NA 
NA 

NA 

ND (35D) 
ND (35D) 
ND (350) 
ND (350) 
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IR16B019 

6.25 

9551J718 

12/20/95 

43.8 
42.9 

41,800 
7.2 

IR16B019 

10.25 

9551J719 

12/20/95 

ND (D.D6) 
ND (0.05) 

litlRi 
42.3 
4D.5 

4D, 70D 
8.4 

IR16B019 IR16B019 

16.25 20.25 

9551J720 9551J721 

12/20/95 12/20/95 

32,400 

\iff@~J~b I 
238 

·• W~€~2 E n gf@l~~~················· · •• N/g~g Pg;:; trn rnmrn~~t~i~rn 
ND (0.D6) ND (0.D6) D.11 0.11 
ND (0.14) ND (0.14) ND (D.14) ND (0.14) 

64.3 65.9 45.8 72.9 
83.5 90.4 65.3 107 

ND (11) ND (11) ND ( 12) ND (11) 
ND (11) ND (11) ND (12) ND (11) 
ND (11) ND (11) ND (12) ND (11) 
ND (11) ND (11) ND (12) ND (11) 

ND (11) ND ( 11) ND (12) ND ( 11) 

ND (380) ND (380) ND (390) ND (370) 
ND (380) ND (380) ND (390) ND (370) 
ND (380) ND (380) ND (390) ND (370) 
ND (380) ND (380) ND (390) ND (370) 



TABLE 4.4-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-16 
HUNTERS POINT SlllPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nl.llber IR168014 IR168014 IR168019 IR168019 IR168019 

Sampling Depth (feet bgs) 6.25 10.25 0.75 6.25 10.25 

Sample NLITlber 9424T286 9424T287 9551J717 9551J718 9551J719 

Sample Date 06/15/94 06/15/94 12/20/95 12/20/95 12/20/95 

Semivolatile Organic Compound (ug/kg) 
8EN20(A)PYRENE NA NA NO (350) ND (380) ND (380) 
8EN20(8)FLUORANTHENE NA NA ND (350) ND (380) ND (380) 
BENZO(G,H,I)PERYLENE NA NA NO (350) ND (380) ND (380) 
8EN20(K)FLUORANTHENE NA NA ND (350) ND (380) ND (380) 

CHRYSENE NA NA ND (350) ND (380) ND (380) 
Dl8EN2(A,H)ANTHRACENE NA NA ND (350) ND (380) ND (380) 
DIBENZOFURAN NA NA ND (350) ND (380) ND (380) 
FLUORANTHENE NA NA ND (350) ND (380) ND (380) 

FLUORENE NA NA ND (350) ND (380) ND (380) 
INDEND(1,2,3-CD)PYRENE NA NA ND (350) ND (380) ND (380) 
NAPHTHALENE NA NA ND (350) ND (380) ND (380) 
PHENANTHRENE NA NA ND (350) ND (380) ND (380) 

PYRENE NA NA ND (350) ND (380) ND (380) 

Pesticide/Polychlorinated Biphenyl (ug/kg) 
4,4 1 -DDT NA NA ND (4) ND (4) ND (4) 
ENORIN ALDEHYDE NA NA ND (4) ND (4) ND (4) 
AROCLOR-1260 NA NA ND (35) ND (38) ND (38) 

TPH-Purgeable (mg/kg) 
TPH-GASDLINE NA NA ND (0.5) ND (0.6) ND (0.6) 

TPH-Extractable (mg/kg) 
TPH-DIESEL NA NA ND < 13) ND (11) ND ( 12) 
TPH-MDTOR OIL NA NA 56 ND (11) ND ( 12) 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 
TRPH NA NA 120 ND (11) ND (12) 

Percent Moisture (%) 

% SOLIDS 91.8 83.7 94.8 87.6 86.6 
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IR168019 IR168019 

16.25 20.25 

9551J720 9551J721 

12/20/95 12/20/95 

ND (390) ND (370) 
ND (390) ND (370) 
ND (390) ND (370) 
NO (390) ND (370) 

ND (390) ND (370) 
ND (390) ND (370) 
ND (390) ND (370) 
ND (390) ND (370) 

ND (390) ND (370) 
ND (390) ND (370) 
ND (390) ND (370) 
ND (390) ND (370) 

ND (390) ND (370) 

ND (4) ND (4) 
ND (4) ND (4) 

ND (40) ND (37) 

ND (0.6) ND (0.6) 

ND (12) 6 
6 13 

ND ( 12) ND ( 11) 

84.1 88.7 



Station Nunber 

Sampling Depth (feet bgs) 

Safll)le Number 

Sample Date 

pH (pH units) 
PH 

TABLE 4.4-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-16 
HUNTERS POINT SIDPYARD, PARCEL D REMEDIAL INVESTIGATION 

!R16B014 !R16B014 IR16B019 IR16B019 IR16B019 

6.25 10.25 0. 75 6.25 10.25 

9424T286 9424T287 9551J717 9551J718 9551J719 

06/15/94 06/15/94 12/20/95 12/20/95 12/20/95 

NA NA 8.7 9.4 9.3 
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IR16B019 IR16B019 

16.25 20.25 

9551J720 9551J721 

12/20/95 12/20/95 

9.5 9.0 



TABLE 4.4-3 (Continued) 

SOIL ANALYTICAL RESULTS - IR-16 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nl.lnber 

Sampling Depth (feet bgs) 

Sample Nl.lTlber 

Sample Date 

Metal (mg/kg) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 

COBALT 
COPPER 
IRON 
LEAD 

MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 

NICKEL 
POTASSIUM 
SELENIUM 
SODIU~ 

IR16B020 IR16B020 IR16B020 IR16B021 

0.75 6.25 9.75 o. 75 

9551J724 9551J725 9551J726 9551J707 

12/20/95 12/20/95 12/20/95 12/19/95 

@ :••MM\:£ 33.6 39.7 37.9 
76.7 50.5 36.2 103 

60 500 ...... ·.§9.,80lk... ..... .. 41 400 33 300 
'5 . 0 I••·········••9s•%il<••······•·······•·•·•···· .. '8. 0 luiil'!itltf 

2JM'2~ ;" l{{t~~gg! E~f§~~~H IMlll~~f~~l 
0.22 0.08 NO (0.06) NO (0.24) 

NO (0.13) NO (0.14) ND (0.14) NO (0.13) 

87.5 : ; HI%%~trnn • • %9,\W@L.. ; /at!\ 
717 1,600 1,350 1, 180 

NO (0.51) ND (0.54) ND (0.53) ND (0.49) 
ND (18.5) ND (19.6) NO (19.4) ND (31.6) 

IR16B021 IR16B021 IR16B021 

6.25 9.75 15.25 

9551J708 9551J709 9551J711 

12/19/95 12/19/95 12/19/95 

35,600 34,900 30,800 

•·•·•·•·•·•· •·•·<•·•·•·•· zct1ii. •••>•·•·•·•·•·•·•• ... •••••i ii~~i > > ; ;;an&:ti; 110 191 101 

39.3 
51.4 

42,500 
8.5 

••••••••·•·•·•·•·~nW~c:•:•·•·•:•··:•··•··•••·•·• 
ND (0.06) 
NO (0.14) 

VANADIUM 
ZINC 

~'1'.l!Effiq--~~--1--§1~--1--a:84~-~5--l--7~--l--~~:--l:-~~l-l 1---~~ 1m 
68.3 68.9 
85.8 87.3 

77.4 67.4 63.8 
91.2 88.1 71.0 

Volatile Organic Compound (ug/kg) 

2-BUTANONE 
ACETONE 
BENZENE 
CARBON DISULFIDE 

METHYLENE CHLORIDE 

NA 
NA 
NA 
NA 

NA 

Semivolatile Organic Compound (ug/kg) 

ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 
BENZO(A)ANTHRACENE 

ND (360) 
ND (360) 
NO (360) 
NO (360) 

NO 
NO 
NO 
ND 

ND 

NO 
ND 
ND 
ND 

( 12) NO C 12) 
(12) ND ( 12) 
(12) NO ( 12) 
(12) ND ( 12) 

(12) ND (12) 

(380) NO (380) 
(380) NO (380) 
(380) NO (380) 
(380) ND (380) 
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NA 
NA 
NA 
NA 

NA 

NO (350) 
NO (350) 
NO (350) 

ND (1,800) 

ND (11) 
ND (11) 
NO (11) 
ND (11) 

NO (11) 

ND (38D) 
ND (38D) 
ND (380) 
NO (38D) 

ND ( 12) ND (11) 
NO ( 12) ND (11) 
NO ( 12) ND (11) 
ND ( 12) NO (11) 

ND (12) ND (11) 

ND (390) ND (380) 
ND (390) ND (38D) 
NO (390) ND (380) 
ND (390) ND (380) 



TABLE 4.4-3 (Continued) 

SOIL ANALYTICAL RESULTS - IR-16 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Number IR168020 IR168020 IR16B020 IR16B021 IR16B021 

Sampling Depth (feet bgs) 0. 75 6.25 9.75 0.75 6.25 

Sample Number 9551J724 9551J725 9551J726 9551J707 9551J708 

Sample Date 12/20/95 12/20/95 12/20/95 12/19/95 12/19/95 

Semivolatile Organic Compound (ug/kg) 

BENZO(A)PYRENE ND (1,800) ND (380) ND (380) NA ND (380) 
BENZO(B)FLUORANTHENE ND (1,800) ND (380) ND (380) NA ND (380) 
BENZO(G,H,l)PERYLENE ND (1,800) ND (380) ND (380) NA ND (380) 
BENZO(K)FLUORANTHENE ND (1,800) ND (380) ND (380) NA ND (380) 

CHRYSENE ND (360) ND (380) ND (380) ND (1,800) ND (380) 
DIBENZ(A,H)ANTHRACENE ND (1,800) ND (380) ND (380) NA ND (380) 
D !BENZOFURAN ND (360) ND (380) ND (380) ND (350) ND (380) 
FLUORANTHENE ND (360) ND (380) ND (380) ND (350) ND (380) 

FLUORENE ND (360) ND (380) ND (380) ND (350) ND (380) 
INDEN0(1,2,3·CD)PYRENE ND (1,800) ND (380) ND (380) NA ND (380) 
NAPHTHALENE ND (360) ND (380) ND (380) ND (350) ND (38D) 
PHENANTHRENE ND (360) ND (380) ND (380) ND (350) ND (380) 

PYRENE ND (360) ND (380) ND (380) ND (1,800) ND (380) 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

4,4 1 -DDT ND (4) ND (4) ND (4) ND (36) ND (4) 
ENDRIN ALDEHYDE ND (4) ND (4) ND (4) ND (36) ND (4) 
AROCLOR-1260 ND (37) ND (39) ND (38) ND (360) ND (38) 

TPH-Purgeable (mg/kg) 

TPH-GASOLINE 0.5 ND (0.6) ND (0.6) ND (0.5) ND (0.6) 

TPH-Extractable (mg/kg) 

TPH-DIESEL 110 ND ( 12) ND ( 12) ND (54) ND (11) 
TPH-MOTOR OIL 950 12 14 780 ND (11) 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 

TRPH 140 ND (12) ND (12) 5,900 7 

Percent Moisture (%) 

% SOLIDS 91.0 85.6 86.6 93.0 88.3 
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IR16B021 IR16B021 

9.75 15.25 

9551J709 9551J711 

12/19/95 12/19/95 

ND (390) ND (380) 
ND (390) ND (380) 
ND (390) ND (380) 
ND (390) ND (380) 

ND (390) ND (380) 
ND (390) ND (380) 
ND (390) ND (380) 
ND (390) ND (380) 

ND (390) ND (380) 
ND (390) ND (380) 
ND (390) ND (380) 
ND (390) ND (380) 

ND (390) ND (380) 

ND (4) ND (4) 
ND (4) ND (4) 

ND (39) ND (38) 

ND (0.6) ND (0.6) 

ND ( 12) ND (11) 
ND ( 12) 11 

17 ND (11) 

84.9 88.3 



Station NUTlber 

Sampling Depth (feet bgs) 

Sample Nunber 

Sample Date 

pH (pH units) 

PH 

TABLE 4.4-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-16 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR16B020 IR16B020 IR16B020 IR16B021 IR16B021 

0.75 6.25 9.75 0.75 6.25 

9551J724 9551J725 9551J726 9551J707 9551J706 

12/20/95 12/20/95 12/20/95 12/19/95 12/19/95 

6.2 6.1 9.3 6.4 9.5 
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IR16B021 IR16B021 

9.75 15.25 

9551J709 9551J711 

12/19/95 12/19/95 

9.5 9.2 



TABLE 4.4-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-16 
HUNTERS POINT SIDPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Number 

Sampling Depth (feet bgs) 

Sample Nunber 

Sample Date 

Metal (mg/kg) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 

COBALT 
COPPER 
IRON 
LEAD 

MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 

NICKEL 
POTASSIUM 
SELENIUM 
SODIUM 

VANADIUM 
ZINC 

Volatile Organic Compound (ug/kg) 

2-BUTANONE 
ACETONE 
BENZENE 
CARBON DISULFIDE 

METHYLENE CHLORIDE 

IR16B022 

0.75 

9551J712 

12/19/95 

26,800 

nli~)r~ ii 
ND (0.02) 
ND (0.04) 

21,800 
134 

,2!.,200, 
,2;73u °"'lt , , 

ND (0.08) 
ND (0.13) 

134 
1,410 

ND (0.50) 
ND (18.1) 

97.2 
103 

NA 
NA 
NA 
NA 

NA 

Semivolatile Organic Compound (ug/kg) 

ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 
BENZO(A)ANTHRACENE 

ND (350) 
ND (35D) 
ND (350) 
ND (350) 

IR16B022 IR16B022 

6.25 10.25 

9551J713 9551J714 

12/19/95 12/19/95 

32,800 30,700 

,F\#3li~i:Kl'Kf ,,, Ni\iiiiiii' . 
96.2 197 

ND (0.04) NO (0.02) 
ND (0.05) ND (0.05) 

nnrn1ioi~gn ·. ·-1t~l09 · 
41.0 
39.0 

37,700 
8.6 

If~~i; 
ND (0.08) 
ND (0.14) 

61.6 
76.9 

ND (11) 
ND (11) 
ND (11) 
ND (11) 

ND (11) 

ND (370) 
ND (370) 
ND (370) 
ND (370) 

41.3 
43.5 

37,900 
7.1 

rrnltig~rn 
ND (0.14) 
ND (0.14) 

Kmii 
1,320 

ND (0.53) 
510 

63.4 
79.7 

ND (12) 
ND (12) 
ND ( 12) 
ND (12) 

ND (12) 

ND (380) 
ND (380) 
ND (380) 
ND (380) 
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!R53B014 IR53B014 

1.25 6.25 

9421L498 9421L499 

05/25/94 05/25/94 

24,000 

r Hfiho!@@iM 

ND (0.25) 
0.83 

22,400 
184 

. ? 

. \gi 

f b lfa!Hi/H 
2,290 

ND (1.1) 

--
ND (11) 

ND (5) 
ND (11) 
ND (11) 

ND (8) 

ND (560) 
ND (560) 
ND (560) 
ND (560) 

43.5 

ND (0.23) 
0.37 

12,000 
120 

26.1 
50.8 

1 ... -.·-· 39,900 
9.& ,,. 

IHHiii:@W 
2,270 

ND (0.28) 
ND (26.2) 

65.1 
80.3 

ND (10) 
21 

ND (10) 
ND (10) 

26 

ND (690) 
ND (690) 
ND (690) 
ND (690) 

IR53B014 

16.25 

9421L500 

05/25/94 

35,700 

tililisfi¥ lM WM 
161 

47.4 
51.5 

47,900 
6.0 

IR53B014 

21.25 

9421L501 

05/25/94 

35,500 

fkst~ 
119 

36.9 
45.5 

47,900 
6.4 

WMi!iW 
2,230 

ND (0.64) 
ND (35.7) 

1 J@ !H~,+S I 

93.7 
86.7 

ND (11) 
22 

ND ( 11) 
ND (11) 

4 

ND (410) 
ND (410) 
ND (410) 
ND (410) 

ND (0.37) 
ND (26.9) 

79.2 
85.4 

ND (11) 
11 

ND (11) 
ND (11) 

8 

ND (380) 
ND (380) 
ND (380) 
ND (380) 



TABLE 4.4-3 (Continned) 

SOIL ANALYTICAL RESULTS - IR-16 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nunber IR16B022 IR16B022 IR16B022 IR53B014 IR53B014 
Sampling Depth (feet bgs) 0.75 6.25 10.25 1.25 6.25 

Sample Nt..mber 9551J712 9551J713 9551J714 9421L498 9421L499 
Sample Date 12/19/95 12/19/95 12/19/95 05/25/94 05/25/94 

Semivolatile Organic Compound (ug/kg) 

BENZO(A)PYRENE ND (350) ND (370) ND (380) ND (560) ND (690) BENZO(B)FLUORANTHENE ND (350) ND (370) ND (380) ND (560) ND (690) BENZO(G,H,I)PERYLENE ND (350) ND (370) ND (380) ND (560) ND (690) BENZO(K)FLUORANTHENE ND (350) ND (370) ND (380) ND (560) ND (690) 

CHRYSENE ND (350) ND (370) ND (380) ND (560) ND (690) DIBENZ(A,H)ANTHRACENE ND (350) ND (370) ND (380) ND (560) ND (690) D IBENZOFURAN ND (350) ND (370) ND (380) ND (560) ND (690) FLUORANTHENE 210 ND (370) ND (380) ND (560) ND (690) 

FLUORENE ND (350) ND (370) ND (380) ND (560) ND (690) INDEN0(1,2,3-CD)PYRENE ND (350) ND (370) ND (380) ND (560) ND (690) NAPHTHALENE ND (350) ND (370) ND (380) ND (560) ND (690) PHENANTHRENE 260 ND (370) ND (380) ND (560) ND (690) 
PYRENE 230 ND (370) ND (380) ND (560) ND (690) 

Pesticide/Polychlorinated Biphenyl (ug/kg) 
4,4 1 -DDT ND (4) ND (4) ND (4) 1J ND (3) ENDRIN ALDEHYDE ND (4) ND (4) ND (4) ND (3) AROCLOR-1260 ND (36) ND (37) ND (39) ND (34) 

I 
TPH-Purgeable (mg/kg) 

TPH·GASOL!NE ND (0.5) ND (0.6) ND (0.6) ND (0.6) ND (0.5) 

TPH-Extractable (mg/kg) 

TPH-DIESEL ND (11) ND (11) ND ( 12) ND C 12) ND (11) TPH-MOTOR OIL 56 ND C 11) ND ( 12) 100 ND (110) 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 
TRPH 210 ND (11) ND (12) 200 ND (27) 

Percent Moisture ( % ) 

% SOLIDS 92.6 88.7 86.2 90.3 96.2 
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IR53B014 IR53B014 

16.25 21.25 

9421L500 9421L501 

05/25/94 05/25/94 

ND (410) ND (380) 
ND (410) ND (380) 
ND (410) ND (380) 
ND (410) ND (380) 

ND (410) ND (380) 
ND (410) ND (380) 
ND (410) ND (380) 
ND (410) ND (380) 

ND (410) ND (380) 
ND (410) ND (380) 
ND (410) ND (380) 
ND (410) ND (380) 

ND (410) ND (380) 

ND (4) ND (4) 
NO (4) NO (4) 

ND (37) ND (37) 

ND (0.6) ND (0.6) 

ND (12) ND ( 12) 
ND (120) ND (120) 

ND (28) ND (28) 

88.7 87.8 



Station Nunber 

Sampling Depth (feet bgs) 

Sample Nlmt>er 

Sample Date 

pH (pH units) 
PH 

v9 a6ed 

TABLE 4.4--3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-16 
HUNfERS POINT SIIlPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR16B022 IR16B022 IR16B022 IR53B014 IR53B014 

o. 75 6.25 10.25 1.25 6.25 

9551J712 9551J713 9551J714 9421L498 9421L499 

12/19/95 12/19/95 12/19/95 05/25/94 05/25/94 

8.7 9.4 9.1 8,8 9.6 
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IR53B014 IR53B014 

16.25 21.25 

9421L500 9421L501 

05/25/94 05/25/94 

9.7 9.1 



TABLE 4.4--3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-16 
HUNfERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station NI..ITlber 

Sampling Depth (feet bgs) 

Sample Date 

Metal (mg/kg) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 

COBALT 
COPPER 
IRON 
LEAD 

MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBOENUM 

NICKEL 
POTASSIUM 
SELENIUM 
SODIUM 

VANADIUM 
ZINC 

Volatile Organic Compound (ug/kg) 

2-BUTANONE 
ACETONE 
BENZENE 
CARBON DISULFIDE 

METHYLENE CHLORIDE 

IR53B014 

31.25 

9421L502 

05/25/94 

li!il@Bii 
0. 71 

151,000 
55.1 

10.7 
20.4 

23,800 
5.6 

9,900 
299 

NO (0.10) 
1.1 

51.5 
3,760 

ND (0.51) 
5,820 

44.2 
51.3 

10 
NO (65) 
NO (16) 

24 

NO (3) 

Semivolatile Organic Compound (ug/kg) 

ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 
BENZO(A)ANTHRACENE 

ND (930) 
ND (930) 
ND (930) 
ND (930) 

I R53B017 IR53B017 

1.25 7.75 

9428C362 9428C363 

07/15/94 07/15/94 

22,700 32,200 

f~@!i1i~fo H n • i!i@Jw;/ 
250 237 

26.0 
38.3 

35,600 
8.6 

Ht]§Zi~irn 
0.13 

NO (0.08) 

109 
1, 170 

ND (0.49) 
NO (28.8) 

86.3 
71.7 

ND ( 11) 
ND ( 11) 
NO ( 11) 

2 

NO (8) 

ND (350) 
ND (350) 
NO (350) 
NO (350) 

In rn,!f ;~llH 
ND (0.51) 

530 

67.1 
69.0 

NO (11) 
NO ( 14) 

4 
NO (11) 

NO (9) 

NO (370) 
ND (370) 
ND (370) 
ND (370) 
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IR53B017 

12.25 

9428C364 

07/15/94 

n trntillti~grn 
0.07 

NO (0.09) 

t~~~~m 
NO (0.51) 

476 

98.4 
86.8 

NO (11) 
NO ( 12) 

7 
NO (11) 

NO (14) 

ND (370) 
ND (370) 
ND (370) 
NO (370) 

IR53B017 IR53B017 IR53B017 

16.25 22.75 26.25 

9428C365 9428C366 9428C367 

07/15/94 07/15/94 07/15/94 

23,300 25,900 16,800 

t : ir2m1fi;irn;n a :;;: iii~i~ •·•·•·•·•••••••••·•·•· .•d1R;;i~~d~ Y' > 
147 189 62.5 

24.7 29.3 
24.1 26.9 

30,100 33,000 
4.8 5.6 

52.6 60.2 
47.9 54.5 

NO (11) NO (12) 
ND (12) ND (10) 
NO (11) ND (12) 
ND (11) ND (12) 

NO (7) ND (10) 

ND (370) ND (390) 
ND (370) ND (390) 
ND (370) NO (390) 
ND (370) ND (390) 

9,560 
270 

0.30 
NO (0.12) 

60.8 
3,380 

NO (0.70) 
5,530 

NO 
NO 
NO 

ND 

55.2 
58.9 

( 13) 
(66) 
( 15) 

23 

( 12) 

49 
73 

220 
580 



TABLE 4.4-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-16 
HUNTERS POINT SIIlPYARD, PARCEL D REMEDlAL INVESTIGATION 

Station NI..ITlber JR53B014 JR53B017 JR53B017 JR53B017 IR53B017 

Sampling Depth (feet bgs) 31.25 1.25 7.75 12.25 16.25 

Sample Number 9421L502 9428C362 9428C363 942BC364 9428C365 

Sample Date 05/25/94 07/15/94 07/15/94 07/15/94 07/15/94 

Semivolatile Organic Compound (ug/kg) 

BENZO(A)PYRENE 60 NO (350) ND (370) ND (370) ND (370) 
BENZO(B)FLUORANTHENE ND (930) ND (350) ND (370) ND (370) ND (370) 
BENZO(G,H,I)PERYLENE ND (930) ND (350) ND (370) ND (370) ND (370) 
BENZO(K)FLUORANTHENE ND (930) ND (350) ND (370) NO (370) ND (370) 

CHRYSENE ND (930) NO (350) ND (370) ND (370) ND (370) 
OIBENZ(A,H)ANTHRACENE ND (930) ND (350) ND (370) ND (370) ND (370) 
DIBENZOFURAN ND (930) NO (350) 27 23 ND (370) 
FLUORANTHENE 73 ND (350) ND (370) ND (370) ND (370) 

FLUORENE ND (930) ND (350) 23 24 ND (370) 
INDEN0(1,2,3·CD)PYRENE ND (930) ND (350) ND (370) ND (370) ND (370) 
NAPHTHALENE ND (930) ND (350) ND (370) ND (370) ND (370) 
PHENANTHRENE ND (930) ND (350) 26 ND (370) ND (370) 

PYRENE 120 ND (350) ND (370) ND (370) ND (370) 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

4,4 1 -DDT ND (5) ND (4) ND (4) ND (4) ND (4) 
ENDRIN ALDEHYDE ND (5) ND (4) ND (4) ND (4) ND (4) 
AROCLOR · 1260 ND (46) ND (35) ND (37) ND (37) ND (37) 

TPH-Purgeable (mg/kg) 

TPH-GASOLINE ND (0.7) ND (0.5) ND (0.6) ND (0.6) ND (0.6) 

TPH-Extractable (mg/kg) 

TPH·DIESEL ND (15) ND (26) ND (11) ND (11) ND (11) 
TPH·MOTOR OIL ND ( 150) 290 27 27 21 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 

TRPH ND (37) 110 23 13 8 

Percent Moisture(%) 

% SOLIDS 71.0 94.6 90.2 89.7 90.0 
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JR53B017 JR53B017 

22. 75 26.25 

9428C366 9428C367 

07/15/94 07/15/94 

ND (390) 
li~1 !~flirt :tt~: -:-:-:,,: 

:::.;· 
NO (390) ::::::::.--.-.-.-
ND (390) 480 
ND (390) 270 

ND (390) 
m: nwtiinrniw ND (390) 

ND (390) ND (510) 
ND (390) 1,300 

ND (390) 53 
ND (390) 380 
ND (390) 32 
ND (390) 590 

ND (390) 2,400 

ND (4) ND (10) 
ND (4) ND ( 10) 

ND (39) ND (100) 

ND (0.6) ND (0.8) 

ND (12) ND (15) 
17 160 

4 15 

85.7 65.6 



Station Nunber 

Sampling Depth (feet bgs) 

Sample Number 

Sample Date 

TABLE 4.4-3 (Continued) 

SOIL ANALYTICAL RESULTS - IR-16 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR53B014 IR53B017 IR53B017 IR53B017 IR53B017 

31.25 1.25 7.75 12.25 16.25 

9421L502 9428C362 9428C363 9428C364 9428C365 

05/25/94 07/15/94 07/15/94 07/15/94 07/15/94 

IR53B017 

22.75 

942BC366 

07/15/94 
pH (pH nnits) 
PH 

Notes: 

% 
bgs 
mg/kg 
NA 
ND() 
~g/kg 

• 
# 
a 

Percent 
Below ground surface 
Milligram per kilogram 
Not ana L yzed 

8.5 

Not detected (detection limit in parentheses) 
Microgram per kilogram 

8.8 9.3 9.7 9.0 8.4 

Detected concentration greater than U.S. Environmental Protection Agency Region IX preliminary remediation goals (PRG) for residential use 
Detected concentration greater than U.S. Environmental Protection Agency Region IX PRG for industrial use 
Detected concentration greater than the Hunters Point ambient level. 

l:J Detected concentration greater than at least one screening criterion. 
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IR53B017 

26.25 

9428C367 

07/15/94 

8.4 



TABLE 4.4-4 

SUMMARY OF MONITORING WELL GROUNDWATER ANALYTICAL TESTS- IR-16 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

STATION NO. SAMPLE NO. 

PA16MW16A 9107X054 

PA16MW16A 9107X055 

PA16MW16A 9546W185 

PA16MW16A 9603J802 

PA16MW16A 9608W113 

PA16MW17A 9107X057 

PA16MW17A 9547J607 

PA16MW17A 96042010 

PA16MW17A 9608W115 

PA16MW18A 9107X059 

PA16MW18A 9107X060 

PA16MW18A 9546W184 

PA16MW18A 9603J801 

PA16MW18A 9608W111 

PA16MW18A 9608W112 

Notes: 

CHROMIUM VJ 
Cyanide 

% 
0 

% 
< 

CHROM 
CYAN 
DIOXIN 
O&G 

Dioxins and Furans 
Total oil and grease 

U> 
0 
r % 
U> " w 0 % X 

"' "' < 0 
U> X >-
< u u 0 

✓ 

✓ 

✓ 

✓ 

✓ 

Polynuclear aromatic hydrocarbons 
Percent moisture 
Pesticides/polychlorinated biphenyls 
Physical characteristic 
Salinity 
Semivolatile organic compounds 
Total dissolved solids 
Total organic carbon 
Coliform 

~ 

< r 
w 

" 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

PAH 
PCTMST 
PEST 
PHYS 
SALIN 
svoc 
SOLIDS 
TOC 
TMICROB 
TPHEXT 
TPHPRG 
TRPH 
voe 

Total petroleum hydrocarbons~extractabte 
Total petroleum hydrocarbons~purgeable 
Total recoverable petroleum hydrocarbons 
Volatile organic compounds 

"' r U> 0 r "' V, % 8 "' X "' " r U> u u w Q_ 
C, X r U> >- ~ ~ 0 i' u X X 

"' < u w X X < 0 > 0 Q_ Q_ 
0 Q_ Q_ Q_ Q_ Q_ V, U> U> r r r r 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 
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X 
Q_ u 
"' 0 
r > 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 



TABLE4.4-5 

STATISTICAL SUMMARY OF MONITORING WELL GROUNDWATER ANALYTICAL RESULTS - IR-16 
HUNTERS POINT SIIlPYARD, PARCEL D REMEDIAL INVESTIGATION 

METAL ARSENIC 1 .9 8.5 4.0 UG/L 6 0.04 6 50.0 0 
r------------t----+---,--il----+-----t---+---+---+-----+---t----t---t----+---i 
BARIUM 9 2,600 0 1,000 0 16. 1 67.8 37.0 UG/L 

1.6 9 

0.33 9 

36.0 0 

0.30 3.7 2.0 UG/L 0.20 9 CADMIUM 2 18.0 0 5.0 0 9.3 0 

97,100 441,000 233,000 UG/L 12.2 9 CALCIUM 9 

COBALT 0.46 3.4 1. 7 UG/L 0.45 9 6 

COPPER 5.1 6.0 5.6 UG/L 0.65 9 2 1,400 0 2.4 2 

IRON 25.2 99.6 51.6 UG/L 12.9 9 3 

MAGNESIUM 76,000 755,000 297,000 UG/L 26.0 9 9 

MANGANESE 14.9 3,150 957 UG/L 0.17 9 9 180 7 

MERCURY 1.1 1. 1 1. 1 UG/L 0.10 9 11.0 0 2.0 0 0.03 

MOLYBDENUM 21.2 84.0 48.0 UG/L 0.80 9 9 180 0 

NICKEL 7.0 28.3 19.0 UG/L 1.0 9 6 730 0 100 0 8.2 5 

POTASSIUM 4,910 29,400 15,900 UG/L 522 9 9 

SELENIUM 3.5 5.4 4.5 UG/L 2.3 9 2 180 0 50.0 0 71.0 0 

SOCIUM 358,000 2,350,000 897,000 UG/L 83.5 9 9 

THALLIUM 1.9 6.7 3.6 UG/L 1. 9 9 3 2.0 2 

VANADIUM 3.3 11. 1 5.3 UG/L 0.57 9 7 260 0 

ZINC 143 143 143 UG/L 1.2 9 11,000 0 81.0 

TPHPRG TPH-GASOLINE 29 29 29 UG/L 50 9 100 Oi 
TPHEXT TPH-MOTOR OIL 62 71 67 UG/L 100 9 2 100 Oi 
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Notes: 

CYAN 
EPA 
MCL 
NA\.JQC 
O&G 
PCTMST 
PEST 
PPT 
PRG 
SALIN 
svoc 
TMICROB 
TOC 
TPHEXT 
TPHPRG 
TRPH 
UG/l 
voe 

a 

b 
C 

d 
e 

f 
g 
h 

TABLE 4.4-5 (Continued) 

STATISTICAL SUMMARY OF MONITORING WELL GROUNDWATER ANALYTICAL RESULTS- IR-16 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Cyanide 
U.S. Environmental Protection Agency 
Maximum contaminant level 
National Ambient \.Jater Quality Criteria 
Total oil and grease 
Percent moisture 
Pesticide/polychlorinated biphenyl 
Parts per thousand 
Preliminary remediation goal 
Salinity 
Semivolatile organic COOl)Ound 
Coliform 
Total organic carbon 
Total petroleum hydrocarbons-extractable 
Total petroleum hydrocarbons-purgeable 
Total recoverable petroleun hydrocarbons 
Microgram per liter 
Volatile organic corrpound 

Organic results of Less than 10 are reported to one sign1ficant figure, and results of greater than or equal to 10 are reported to two significant figures. 
Inorganic results of less than 10 are reported to two significant figures, and results of greater than or equal to 10 are reported to three significa~t f!gures. 
Values that are not nondetects are coopered to screening criteria before the significant figure rule is applied. Both the value and the screening cr1ter1a are 
then rounded for reporting purposes. 
Blank boxes indicate that screening critera have not been established for these analytes. 
Total nunber of samples analyzed 
Total nunber of samples show1ng concentrations greater than detection limit 
Total nunber of samples showing concentrations greater than tap water PRG 
California-modified PRGs were used for the following analytes: 1,2-Dibromo-3-chloropropane, benzo[a]pyrene, benzo[kJftuoranthene, cadmium, chromiun VI, 
chrysene, lead, nickel, and tetrachloroethylene (PCE). 
For the anatytes listed below, Region IX PRGs are not available; therefore, PRGs for similar chemicals were used as follows: 

Analyte: 

·2-Methylnapthalene 
Acenaphthytene 
Alpha-chlordane 
Aroclor-1260 
Benzo(g,h,i)perytene 
Del ta BHC 
Endosulfan l 
Endosulfan sulfate 
Endrin aldehyde 
Endrin ketone 
Ganina-chlordane 
Phenanthrene 

Similar Analyte: 

Naphthalene 
Acenaphthene 
Chlordane 
Polychlorinated biphenyls 
Naohthatene 
HCH-technicat 
Endosul fan 
Endosul fan 
Endrin 
Endrin 
Chlordane 
Naphthalene 

EPA Title 40 Code of Federal Regulations or California Code of Regulations Title 22 MCL used, whichever is more stringent 
Total nl..lTlber of samples showing concentrations greater than MCL 
Total nunber of samples showing concentrations greater than NAWQC; 
NAUQC based on 4-day average study of saltwater aquatic life 
Total nl.lllber of samples showing concentrations greater than TPH, TRPH, or O&G screening level, not PRG value 
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Station Number 

Sample Number 

Sample Date 

Metal (ug/L) 

ARSENIC 
BARIUM 
CADMIUM 
CALCIUM 

COBALT 
COPPER 
IRON 
MAGNESIUM 

MANGANESE 
MERCURY 
MOLYBDENUM 
NICKEL 

POTASSIUM 
SELENIUM 
SODIUM 
THALLIUM 

VANADIUM 
ZINC 

TPH-Purgeable (ug/L) 

TPH-GASOLINE 

TPH-Extractable (ug/L) 

'TPH-MOTOR OIL 

pH (pH units) 

PH 

TABLE 4.4-6 

MONITORING WELL GROUNDWATER ANALYTICAL RESULTS- IR-16 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

PA16MW16A 

9546W185 

11/16/95 

ND (2.8) 
67.8 

ND (0.2D) 
441,DDD 

3.4 
ND (2.D) 

29.9 

~ 

4.8 
ND (11.4) 

ND (50) 

ND (100) 

7. 1 

PA16MW16A 

9603J802 

01/16/96 

mrng!:~n 
D.3D 

407,000 

ND (2.2) 
ND (20.9) 

99.6 
585,000 

20,200 
ND (2.3) 

1,850,000 
ND (1.9) 

5.0 
ND (20.0) 

ND (50) 

ND (1DO) 

7.2 

PA16MW16A 

9608W113 

02/21/96 

ND (1.4) 
35.9 

ND (D.2D) 
325,DDD 

1.5 
ND (D.89) 
ND (11.0) 

430,00D 

15,3DD 
ND (2.3) 

1, 22D, DDD 
ND (1.9) 

5.D 
ND (4.8) 

ND (50) 

ND (1DD) 

7.3 
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PA16MW17A PA16MW17A PA16MW17A 

9547J607 96042010 9608W115 

11/21/95 01/22/96 02/22/96 

HHiiil§Ef HtH~ I #s¥ 54. 4 1, .. ,.,,,,,,, ,.,.,."i<l''.'f··' .. , .. ,,.,, .,,, I 22. 1 

ND (D.2D) ND (D.20) ND (0.20) 
343,00D 97,100 142,000 

' 

ND (50) 

ND (1DO) 

7.6 

ND (1.0) 
ND (5.D) 

ND (14.9) 
76,0DD 

31.7 
ND (D.10) 

27.5 
ND (4. 7) 

17,700 
5.4 

362,DOO 
ND (1.9) 

4.3 
ND (1D.6) 

29 

62 

7.3 

14.9 
ND (D.10) 

21.2 
ND (4.7) 

20,000 
3.5 

418,00D 
ND (1.9) 

3.7 
ND (23.9) 

ND (5D) 

71 

7.3 

PA16MW18A 

9546W184 

11/16/95 

ND (2.8) 
30.9 
3.7 

129,00D 

2.D 
ND (1.4) 

ND (13.8) 
158, DDD 

6,DDD 
ND (3.9) 
389,000 

1.9 

3.3 
ND (11.5) 

ND (5D) 

ND (1DO) 

7.7 



Station Number 

Sample Number 

Sample Date 

Metal (ug/L) 

ARSENIC 
BARIUM 
CADMIUM 
CALCIUM 

COBALT 
COPPER 
IRON 
MAGNESIUM 

MANGANESE 
MERCURY 
MOLYBDENUM 
NICKEL 

POTASSIUM 
SELENIUM 
SODIUM 
THALLIUM 

VANADIUM 
ZINC 

TPH-Purgeable (ug/L) 

TPH-GASOLINE 

TPH-Extractable (ug/L) 

TPH-MOTOR OIL 

pH (pH units) 

PH 

TABLE 4.4-6 (Continued) 

MONITORING WELL GROUNDWATER ANALYTICAL RESULTS- IR-16 
IITJNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

PA16MW18A 

9603J801 

01/16/96 

ND (0.88) 
ND (2.1) 

ND (19.4) 
135,000 

PA16MW18A PA16MW18A 

9608W111 9608W112 

02/21/96 02/21/96 

0.52 0.48 
ND (1.5) ND (0.50) 

ND (11.0) ND (11.0) 
134,000 126,000 

M Mi% i i i t••••iifai i tt/i% } 
ND (0.10) 

58.0 
ND (0.10) NO (0.10) 

64.7 58.1 
7.0 ND (3.5) 

5,270 4,890 
ND (2.3) ND (2.3) 
383,000 364,000 

ND (1.9) ND (1.9) 

ND (2.1) ND (2.2) 
ND (15.2) ND (16.7) 

NO (50) ND (50) 

ND (100) ND (100) 

7.7 7.7 

NO (3.0) 

4,920 
ND (2.3) 
352,000 

ND (1.9) 

ND (2.0J 
ND (3.5) 

ND (50) 

ND (100) 

7.8 
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Notes: 

NA Not analyzed 

TABLE 4.4-6 (Continued) 

MONITORING WELL GROUJ\'DWATER ANALYTICAL RESULTS- IR-16 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

ND() Not detected (detection limit in parentheses) 
ppt Parts per thousand 
µg/L Microgram per liter 

* Detected concentration greater than U.S. Environmental Protection Agency Region IX preliminary remediation goals (PRG) for tap water 
B Detected concentration greater than National Ambient Water Quality Criteria (NAWQC) based on 4-day average study of saltwater aquatic life 
S Detected concentration greater than maximum contaminant level (MCL) 

U.S. Environmental Protection Agency Title 40 Code of Federal Regulations or California Code of Regulations Title 22 MCL used, whichever is more stringent 

0 Detected concentration greater than at least one screening criterion. 
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TABLE 4.4-7 

SUMMARY OF HYDROPUNCH GROUNDWATER ANALYTICAL TESTS- IR-16 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

"' 0 ~ 
~ r z r "' 0 r z "' " x J "' z 8 ~ X ~ 

0 w 0 z "' " r "' - u u w ~ - ~ ~ "' 0 r ~ X r "' >- J J 0 u X X 
X i' SAMPLE NO. z "' >- w "" "' u w X X "' 0 > 0 ~ ~ STATION NO. "' "' u u 0 " 0 ~ ~ ~ ~ ~ "' "' "' r r r r 

JR16B020 

JR16B021 

JR16B022 

Notes: 

CHROM 
CYAN 
DIOXIN 
O&G 
PAH 
PCTMST 
PEST 
PHYS 
SALIN 
svoc 
SOLIDS 
TOC 
TMICROB 
TPHEXT 
TPHPRG 
TRPH 
voe 

9551J723 

9551J710 

9551J716 

CHROMIUM VJ 
Cyanide 
Dioxins and Furans 
Total oil and grease 
Polynuclear aromatic hydrocarbons 
Percent moisture 
Pesticides/polychlorinated biphenyls 
Physical characteristic 
Salinity 
Semivolatile organic compounds 
Total dissolved solids 
Total organic carbon 
Coliform 
Total petroleum hydrocarbonswextractable 
Total petroleum hydrocarbonswpurgeable 
Total recoverable petroleum hydrocarbons 
Volatile organic compounds 

✓ ✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ ✓ 
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X 
~ u 
~ 0 
r > 

✓ ✓ 

✓ ✓ 

✓ ✓ 



METAL ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MOLYBDENUM 

NICKEL 

POTASSIUM 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

PEST AROCLOR-1260 

TPHEXT TPH-DIESEL 

TABLE 4.4-8 

STATISTICAL SUMMARY OF HYDROPUNCH GROUNDWATER ANALYTICAL RESULTS- IR-16 
HUNTERS POINT SIDPYARD, PARCEL D REMEDIAL INVESTIGATION 

137 569 353 UG/L 18.8 3 2 37,000 0 

5.3 5.3 5.3 UG/L 1.6 3 15.0 0 6.0 

18.5 18.5 18.5 UG/L 1.4 3 0.04 50.0 

69.4 83.4 74.2 UG/L 0.70 3 3 2,600 0 1,000 

0.27 0.42 0.35 UG/L 0.20 3 2 18.0 0 5.0 

82,300 483,000 275,000 UG/L 33.1 3 3 

0. 79 13.7 7.2 UG/L 0.40 3 2 50.0 

2.9 7.0 5.2 UG/L 0.93 3 3 

7.2 7.2 7.2 UG/L 0.50 3 1,400 0 

164 4,320 2,240 UG/L 11. 0 3 2 

13.9 13.9 13.9 UG/L 0.80 3 4.0 50.0 

82,700 885,000 427,000 UG/L 60.4 3 3 

865 2,300 1,470 UG/L 0.23 3 3 180 3 

23. 1 124 87.0 UG/L 1.4 3 3 180 0 

26.2 123 62.2 UG/L 1.6 3 3 730 0 100 

4,350 20,400 11,100 UG/L 1, 130 3 3 

146,000 1,310,000 704,000 UG/L 66.5 3 3 

2.7 2.7 2.7 UG/L 1.9 3 2.0 

1.3 4.1 3.0 UG/L 0.93 3 3 260 0 

64.4 64.4 64.4 UG/L 1.0 3 11,000 0 

0.4 0.4 0.4 UG/L 0.5 3 0.009 

120 2,100 870 UG/L 230 3 3 100 3i 

Page 1 

0 500 0 

0 36.0 0 

0 

0 9.3 0 

0 

2.4 

0 8. 1 

8.2 3 

81.0 0 



TPH-MOTOR OIL 

TRPH TRPH 

TABLE 4.4-8 (Continued) 

STATISTICAL SUMMARY OF HYDROPUNCH GROUNDWATER ANALYTICAL RESULTS - IR-16 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

410 12,000 4,500 UG/l 230 3 3 100 3i 

1,800 1,800 1,800 UG/l 1,000 3 100 1 i 
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Notes: 

CYAN 
EPA 
MCL 
NA\.JQC 
O&G 
PCTMST 
PEST 
PPT 
PRG 
SALIN 
svoc 
TMICROB 
TOC 
TPHEXT 
TPHPRG 
TRPH 
UG/L 
voe 

a 

b 
C 

d 
e 

f 
g 
h 

TABLE 4.4-8 (Continued) 

STATISTICAL SUMMARY OF HYDROPUNCH GROUNDWATER ANALYTICAL RESULTS- IR-16 
HUNTERS POINT SillPYARD, PARCEL D REMEDIAL INVESTIGATION 

Cyanide 
U.S. Environmental Protection Agency 
Maximum contaminant level 
National Ambient \.Jater Quality Criteria 
Total oil and grease 
Percent moisture 
Pesticide/polychlorinated biphenyl 
Parts per thousand 
Preliminary remediation goal 
Salinity 
Semivolatile organic compound 
Coliform 
Total organic carbon 
Total petroleum hydrocarbons-extractable 
Total petroleum hydrocarbons-purgeable 
Total recoverable petroleum hydrocarbons 
Microgram per liter 
Volatile organic compound 

Organic results of less than 10 are reported to one significant figure, and results of greater than or equal to 10 are reported to two significant figures. 
Inorganic results of less than 10 are reported to two significant figures, and results of greater than or equal to 10 are reported to three significant figures. 
Values that are not nondetects are compared to screening criteria before the significant figure rule is applied. Both the value and the screening criteria are 
then rounded for reporting purposes. 
Blank boxes indicate that screening critera have not been established for these analytes. 
Total number of samples analyzed 
Total number of samples showing concentrations greater than detection limit 
Total number of samples showing concentrations greater than tap water PRG 
California-modified PRGs were used for the following analytes: 1,2-Dibromo-3-chloropropane, benzo[a]pyrene, benzo[k]fluoranthene, cadmium, chromium VI, 
chrysene, lead, nickel, and tetrachloroethylene (PCE). 
For the analytes listed below, Region IX PRGs are not available; therefore, PRGs for similar chemicals were used as follows: 

Analyte: 

2-Methylnapthalene 
Acenaphthylene 
Alpha-chlordane 
Aroclor-1260 
Benzo(g,h,i)perylene 
Del ta BHC 
Endosul fan I 
Endosulfan sulfate 
Endrin aldehyde 
Endrin ketone 
Garrma-chlordane 
Phenanthrene 

Similar Anal yte: 

Naphthalene 
Acenaphthene 
Chlordane 
Polychlorinated biphenyls 
Naphthalene 
HCH-technical 
Endosulfan 
Endosul fan 
Endrin 
Endrln 
Chlordane 
Naphthalene 

EPA Title 40 Code of Federal Regulations or California Code of Regulations Title 22 MCL used, whichever is more stringent 
Total ni.nnber of samples showing concentrations greater than MCL 
Total number of samples showing concentrations greater than NA~QC; 
NA~QC based on 4-day average study of saltwater aquatic life 
Total number of samples showing concentrations greater than TPH, TRPH, or O&G screening level, not PRG value 
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TABLE 4.4-9 

HYDROPUNCH GROUNDWATER ANALYTICAL RESULTS - IR-16 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Number 

Sample Nunber 

Sample Date 

Metal (ug/L) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 

IR16B020 

9551 J723 

12/20/95 

0.42 
82,300 

13.7 
7.0 

COPPER 
IRON ~ 
LEAD 
MAGNESIUM 

MANGANESE 
MOLYBDENUM 
NICKEL 
POTASSIUM 

Sc,/UU 

4,350 

SODIUM 146,000 
THALLIUM ND (1.9) 
VANADIUM 4. 1 
ZINC 64.4 

Pesticide/Polychlorinated Biphenyl (ug/L) 

AROCLOR-1260 

TPH-Extractable (ug/L) 

!PH-DIESEL 380 
TPH-MOTOR OIL 940 

Total Recoverable Petroleum Hydrocarbons (ug/L) 

TRPH ND (1,000) 

pH (pH units) 

PH 8.3 

I 

IR16B021 

9551J710 

12/19/95 

NO (94.0) 
ND (8.0) 
ND (7.0) 

69.9 

ND (1.0) 
483,000 

ND (c.O) 
2.9 

ND (2.5) 
ND (55.0) 

ND (4.0) 
885,000 

20,400 

1,310,000 
ND (9.5) 

3.5 
NO (21.4) 

ND (0.5) 

120 
410 

NO (1,000) 

7.3 

' 

IR16B022 

9551J716 

12/20/95 

137 
ND ( 1.6) 
NO ( 1.4) 

83.4 

0.27 
2596000 

.79 
5.6 

NO ( 1. 7) 
164 

ND (0.80) 
314,000 

8,540 

ND (0.5) 

2, 100 
12,000 

1,800 

7.5 
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Notes: 

TABLE 4.4-9 (Continned) 

HYDROPUNCH GROUNDWATER ANALYTICAL RESULTS - IR-16 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

NA Not analyzed 
ND() Not detected (detection limit in parentheses} 
ppt Parts per thousand 
~g/L Microgram per titer 

• 
" Ii 

Detected concentration greater than U.S. Environmental Protection Agency Region IX preliminary remediation goals (PRG) for tap water 
Detected concentration greater than National Ambient ~ater Quality Criteria (NA~QC) based on 4-day average study of saltwater aquatic life 
Detected concentration greater than maximum contaminant level (MCL) 
U.S. Environmental Protection Agency Title 40 Code of Federal Regulations or California Code of Regulations Title 22 MCL used, whichever is more stringent 

~ Detected concentration greater than at least one screening criterion. 
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TABLE4.S-1 

SUMMARY OF STORM DRAIN SEDIMENT ANALYTICAL TESTS - IR-17 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

STATION NO. SAMPLE NO. 

PA5DCB41D 93O9X918 

PA5DCB412 93O9X919 

PA5DCB413 93D9X92O 

Notes: 

CHROMIUM VI 
Cyanide 

z s 
z « 

Dioxins and Furans 
Total oil and grease 

"' 0 
>-
"' :,: 
w 0 z 
"' "' « 
"' X ,.. 
« u u 

✓ ✓ 

✓ ✓ 

✓ ✓ 

CHROM 
CYAN 
DIOXIN 
O&G 
PAH 
PCTMST 
PEST 
PHYS 
SALIN 
svoc 
SOLIDS 
TDC 

Polynuclear aromatic hydrocarbons 
Percent moisture 
Pesticides/polychlorinated biphenyls 
Phy~i~al characteristic 
Salinity 
Semivolatile organic compounds 
Total dissolved solids 
Total organic carbon 
Coliform 

z 
;;: J « s >-

w 
C, :,: 

✓ 

✓ 

✓ 

TM! CROB 
TPHEXT 
TPHPRG 
TRPH 
voe 

Total petroleum hydrocarbons·extractabte 
Total petroleum hydrocarbons·purgeable 
Total recoverable petroleum hydrocarbons 
Volatile organic compounds 

"' >- "' 0 

"' z e "' :,: >- "' - u u 

" X >- "' ,.. J J 0 u 

"" « u w X X « 0 > :,: 0 
0 a. a. a. a. a. "' "' "' >- >-

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 
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>- " >< "' w a. X 
X X a. u 
a. a. "' 0 
>- >- >- > 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 



METAL ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

MOLYBDENUM 

NICKEL 

POTASSIUM 

SILVER 

SODIUM 

VANADIUM 

ZINC 

TABLE4.5-2 

STATISTICAL SUMMARY OF STORM DRAJN SEDIMENT ANALYTICAL RESULTS- IR-17 
IUJNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

3,960 21,000 13,400 MG/KG 4.5 3 3 76,700 0 100,000 

40.9 40.9 40.9 MG/KG 4.1 3 30.7 681 

5.8 15.6 9.4 MG/KG 0.40 3 3 0.32 3 2.0 

151 199 175 MG/KG 0.82 3 3 5,340 0 100,000 

0.86 0.86 0.86 MG/KG 0.17 3 0.14 1.1 

4.2 7.7 6.0 MG/KG 0.61 3 2 9.0 0 852 

11,500 262,000 95,600 MG/KG 16.5 3 3 

52.7 223 148 MG/KG 0.51 3 3 211 1,580 

8.5 37.5 23.5 MG/KG 0.85 3 3 

208 578 450 MG/KG 0.06 3 3 2,850 0 63,300 

17,600 49,200 33,400 MG/KG 4.8 3 3 

355 508 447 MG/KG 3.4 3 3 130 3 1,000 

3,300 22,900 12,800 MG/KG 26.1 3 3 

304 1,310 742 MG/KG 0.23 3 3 382 2 8,300 

0.07 0.38 0.21 MG/KG 0.07 3 3 23.0 0 511 

21.1 21.1 21.1 MG/KG 0.69 3 383 0 8,520 

49.6 245 133 MG/KG 1.3 3 3 150 34,100 

1, 180 2,070 1,710 MG/KG 150 3 3 

1.2 1.2 1.2 MG/KG 0.52 3 383 0 8,520 

158 597 334 MG/KG 32.6 3 3 

34.4 144 91.4 MG/KG 0.88 3 3 537 0 11,900 

670 1,760 1,140 MG/KG 0.37 3 3 23,000 0 100,000 
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0 

0 9.05 

3 11. 10 

0 314.36 0 

0 0.71 

0 3.14 2 

0 h 0 

h 0 

0 124.31 3 

0 8.99 3 

0 1431.18 0 

0 2.28 0 

0 2.68 

0 h 0 

0 1.43 0 

0 117.17 

0 109.86 3 



TABLE 4.5-2 (Continued) 
STATISTICAL SUMMARY OF STORM DRAIN SEDIMENT ANALYTICAL RESULTS- IR-17 

HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Iii 
voe TRICHLOROETHENE 45 45 45 UG/KG 14 3 7,100 0 17,000 0 
svoc 2,4-DIMETHYLPHENOL 2,600 2,600 2,600 UG/KG 2,300 3 1,300,000 0 14,000,000 0 

4-METHYLPHENOL 1,200 1,200 1,200 UG/KG 2,300 3 330,000 0 3,400,000 0 
AN THRACE NE 340 340 340 UG/KG 450 3 19,000 0 19,000 0 
BENZO(A)ANTHRACENE 430 430 430 UG/KG 450 3 610 0 2,600 0 
BENZO(A)PYRENE 550 550 550 UG/KG 450 3 61 260 
BENZO(B)FLUORANTHENE 1,100 1,100 1,100 UG/KG 450 3 610 2,600 0 
BENZO(G,H,l)PERYLENE 390 390 390 UG/KG 450 3 800,000 0 800,000 0 
BENZO(K)FLUORANTHENE 780 780 780 UG/KG 450 3 610 26,000 0 
BIS(2-ETHYLHEXYL)PHTHALATE 2,400 2,400 2,400 UG/KG 450 3 32,000 0 140,000 0 
CHRYSENE 1,400 1,400 1,400 UG/KG 450 3 6,100 0 24,000 0 
FLUORANTHENE 580 580 580 UG/KG 450 3 2,600,000 0 27,000,000 0 
INDENO(1,2,3-CD)PYRENE 330 330 330 UG/KG 450 3 610 0 2,600 0 
PHENANTHRENE 200 200 200 UG/KG 450 3 800,000 0 800,000 0 
PYRENE 570 570 570 UG/KG 450 3 2,000,000 0 20,000,000 0 

PEST AROCLOR-1248 1,500 1,500 1,500 UG/KG 230 3 
AROCLOR-1260 610 3,000 1,500 UG/KG 180 3 3 66 3 340 3 

TPHEXT TPH-DIESEL 94 790 330 MG/KG 56 3 3 1,000 Oi 
TRPH TRPH 34 560 210 MG/KG 16 3 3 1,000 Oi 
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Notes: 

CYAN 
EPA 
HPAL 
MG/KG 
O&G 
PCTMST 
PEST 
PHYS 
PRG 
SALIN 
svoc 
TMICROB 
TDC 
TPHEXT 
TPHPRG 
TRPH 
UG/KG 
voe 
a 

b 
C 

d 
e 
f 

g 
h 

TABLE 4.5-2 (Continued) 

STATISTICAL SUMMARY OF STORM DRAIN SEDIMENT ANALYTICAL RESULTS - IR-17 
HUNTERS POINT SIDPYARD, PARCEL D REMEDIAL INVESTIGATION 

Cyanide 
U.S. Environmental Protection Agency 
Hunters Point ambient level 
Milligram per kilogram 
Total oil and grease 
Percent moisture 
Pesticide/polychlorinated biphenyl 
Physical characteristic 
Preliminary remediation goal 
Salinity 
Semivotatile organic compound 
Cot iform 
Total organic carbon 
Total petroleum hydrocarbons-extractable 
Total petroleum hydrocarbons-purgeable 
Total recoverable petroleum hydrocarbons 
Microgram per kilogram 
Volatile organic compound 

Organic results of less than 10 are reported to one significant figure, and results of greater than or equal to 10 are reported to two significant figures. 
Inorganic results of less than 10 are reported to two significant figures, and results of greater than or equal to 10 are reported to three significant figures. 
Values that are not nondetects are compared to screening criteria before the significant figure rule is applied. Both the value and the screening criteria are 
then rounded for reporting purposes. 
Blank boxes indicate that screening critera have not been established for these analytes. 
Total number of samples analyzed 
Total number of samples show1ng concentrations greater than detection limit 
Total nunber of samples showing concentrations greater than residential PRG 
Total number of samples showing concentrations greater than industrial PRG 
California-modified PRGs were used for the following analytes: 1,2-Dibromo-3-chloropropane, benzo[a]pyrene, benzo[k]fluoranthene, cadmium, chromium VI, 
chrysene, lead, nickel, and tetrachloroethylene (PCE). 
For the analytes listed below, Region IX PRGs are not available; therefore, PRGs for similar chemicals were used as follows: 

Analyte: 

2-Methylnapthalene 
Acenaphthylene 
Alpha-chlordane 
Aroclor-1260 
Benzo(g,h,i)perylene 
Del ta BHC 
Endosul fan I 
Endosulfan sulfate 
Endrin aldehyde 
Endrin ketone 
Garmla-chlordane 
Phenanthrene 

Simi tar Analyte: 

Naphthalene 
Acenaphthene 
Chlordane 
Polychlorinated biphenyls 
Naphthalene 
HCH-technical 
Endosul fan 
Endosul fan 
Endrin 
Endrin 
Chlordane 
Naphthalene 

Total number of samples showing concentrations greater than HPAL 
HPALs for chromium, cobalt, and nickel are based on the concentration of magnesium in each sample; thus, no single value applies to all samples. 
The range of HPAL values for chromium, cobalt, and nickel are 90.112 to 342.252, 17.686 to 48.227, and 82.028 to 514.615 mg/kg respectively. 
Total number of samples showing concentrations greater than TPH, TRPH, or o&G screening level, not PRG value 
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Station Number 

Sampling Depth (feet bgs) 

Sample Number 

Sample Date 

Metal (mg/kg) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 

COBALT 
COPPER 
IRON 
LEAD 

MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 

NICKEL 
POTASSIUM 
SILVER 
SODIUM 

VANADIUM 
,ZINC 

Volatile Organic Compound (ug/kg) 

TRICHLOROETHENE 

TABLE 4.5-3 

STORM DRAIN SEDIMENT ANALYTICAL RESULTS- IR-17 
HUNTERS POINT SIIlPYARD, PARCEL D REMEDIAL INVESTIGATION 

PA50CB410 

2.10 

9309X918 

03/04/93 

49.6 
1;180 

1.2 
158 

45 

PA50CB41Z 

2.10 

9309X919 

03/04/93 

NO (0.37) 
ND (Z.O) 

12,800 
170 

ND (Z.Z) 

NO 

NO (14) 

PA50CB413 

2.10 

9309X920 

03/04/93 

rnrm;frai~rn 
0.38 

NO (Z.4) 

ND ( 15) 

Semivolatile Organic Compound (ug/kg) 

2,4-D!METHYLPHENOL 
4-METHYLPHENOL 
ANTHRACENE 
BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 
BENZD(B)FLUORANTHENE 
BENZO(G 1 H1 I)PERYLENE 
BENZO(K)FLUORANTHENE 

2,600 
1,200 

NO (2,300) 
ND (2,300) 

ND (2,300) 
ND (2,300) 
NO (2,300) 
NO (2,300) 

ND (150,000) 
ND (150,000) 
NO (150,000) 
NO (150,000) 

NO (150,000) 
ND (150,000) 
NO (150,000) 
NO (150,000) 
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TABLE 4.5-3 (Continued) 

STORM DRAIN SEDIMENT ANALYTICAL RESULTS- IR-17 
IITJNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Number PA50CB410 PA50CB412 PA50CB413 

Sampling Depth (feet bgs) 2.10 2.10 2.10 

Sample Number 9309X918 9309X919 9309X920 

Sample Date 03/04/93 03/04/93 03/04/93 

Semivolatile Organic Compound (ug/kg) 

BIS(2-ETHYLHEXYL)PHTHALATE ND (4,600) 2,400 ND (150,000) 
CHRYSENE ND (2,300) 1,400 ND (150,000) 
FLUORANTHENE ND (2,300) 580 ND (150,000) 
INDEN0(1,2,3-CD)PYRENE ND (2,300) 330 ND (150,000) 

PHENANTHRENE ND (2,300) 200 NO (150,000) 
PYRENE ND (2,300) 570 ND (150,000) 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

AROCLOR-1248 1 I ·.e<,.,.~Q.,.,.(230),. .,.,.,.,.,.,.Wl.,.,.(JQQ}., .. ,.,.,.,.,.,., ,.,.,,.,.,. 
AROCLOR-1260 ' //3/'GOO:i:U: :::\:':':':':':':':':':: \'II\IEMO\t#''/':I"'"" '·· ., 

' 
TPH-Extractable (mg/kg) ' 
TPH-DIESEL 790 94 120 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 

TRPH 560 34 36 

Percent Moisture (%) 

% SOLIDS 72.6 73. 7 65.8 

pH (pH units) 

PH 7.2 7.5 6.9 
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Notes: 

% 
bgs 
mg/kg 
NA 
ND() 
~g/kg 

* 
# 
a 

TABLE 4.5-3 (Continued) 

STORM DRAIN SEDIMENT ANALYTICAL RESULTS- IR-17 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Percent 
Below ground surface 
Milligram per kilogram 
Not analyzed 
Not detected (detection limit in parentheses) 
Microgram per kilogram 

Detected concentration greater than U.S. Environmental Protection Agency Region IX preliminary remediation goals (PRG) for residential use 
Detected concentration greater than U.S. Environmental Protection Agency Region IX PRG for industrial use 
Detected concentration greater than the Hunters Point ambient level. 

iJ Detected concentration greater than at least one screening criterion. 
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TABLE 4.5-4 

SUMMARY OF SOIL ANALYTICAL TESTS - IR-17 
ffiJNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

"' 0 "' >- % >- "' 0 >- "' % "' " ~ "' % 0 "' X "' 0 w 0 % X "' " >- "' :: u u w ~ X 

"' "' "' 0 >- "' X >- "' >- ~ 0 i' u X X ~ u 

STATION NO. SAMPLE NO. 
z "' X >- w "' "' u w X X "' 0 > 0 ~ ~ "' 0 

"' "' u u 0 " 0 ~ ~ ~ ~ ~ "' "' "' >- >- >- >- >- > 

IR17B001 9129H737 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR17B001 9129H73B ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR17B001 9129H739 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR17B001 9129H740 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

!R17B002 9129P134 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR17B002 9129P135 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR17B002 9129P136 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR17B002 9129P137 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR17B003 9132H733 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR17B003 9132H734 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR17B003 9132H735 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR17B003 9132H736 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR17B004 9129M094 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR17B004 9129M095 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR17B004 9129M096 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR17B005 9129N357 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR17B005 9129N35B ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR17B005 9129N359 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR17B005 9129N360 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR17B005 9129N361 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR17B006 9129N362 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

!R17B006 9129N363 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

!R17B006 9129N364 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR17B006 9129N365 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR17B007 9129P130 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR17B007 9129P131 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR17B007 9129P132 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR17B007 9129P133 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR17B008 9129N352 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR17B008 9129N353 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR17B008 9129N354 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR17B008 9129N355 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR17B008 9129N356 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR17B009 9129N34B ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR17B009 9129N349 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR17B009 9129N350 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR17B009 9129N351 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 
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TABLE 4.5-4 (Continued) 

SUMMARY OF SOIL ANALYTICAL TESTS - IR-17 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

STATION NO. SAMPLE NO. 

IR17B010 9129H741 

IR17B010 9129H742 

IR17B010 9129H743 

IR17B010 9129H744 

IR17MW11A 9129M097 

IR17MW11A 9129M098 

IR17MW11A 9129M099 

IR17MW11A 9129M100 

IR17MW12A 9132M090 

IR17MW12A 9132M091 

IR17MW12A 9132M092 

IR17MW12A 9132M093 

IR17MW13A 9132H729 

IR17MW13A 9132H730 

IR17MW13A 9132H731 

IR17MW13A 9132H732 

Notes: 

CHROM 
CYAN 
DIOXIN 
O&G 

CHROMIUM VI 
Cyanide 
Dioxins and Furans 
Total oil and grease 

w 
0 
r 

z w :,: 

8 w 0 z 
"' ~ .,; 

z w X >-.,; .,; u u 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

Polynuclear aromatic hydrocarbons 
Percent moisture 
Pesticides/polychlorinated biphenyls 
Physical characteristic 
Salinity 
Semivolatile organic compounds 
Total dissolved solids 
Total organic carbon 
Coliform 

z 
X 
0 

" 

PAH 
PCTMST 
PEST 
PHYS 
SALIN 
svoc 
SOLIDS 
TOC 
TMICROB 
TPHEXT 
TPHPRG 
TRPH 
voe 

Total petroleum hydrocarbons-extractable 
Total petroleum hydrocarbons-purgeable 
Total recoverable petroleum hydrocarbons 
Volatile organic compounds 

J 
.,; 
r 
w 
:,: 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

"' r w 0 w z e ~ 
:,: r w - u u 

" X r w >- J J 0 u 
o/1 .,; u w X X .,; 0 > :,: 0 
0 Q. Q. Q. Q. Q. w w w r r 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 
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r " X ~ 
w Q. X 
X X Q. u 
Q. Q. ~ 0 
r r r > 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 



.-.-:•.-:❖: ❖.•.•.❖.-•❖•••❖• 

r•::;~ 
METAL ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

NICKEL 

POTASSIUM 

SODIUM 

VANADIUM 

ZINC 

voe 1,1-DICHLOROETHANE 

1,2-DICHLOROETHANE 

1,2-DICHLOROPROPANE 

TABLE 4.5-5 

STATISTICAL SUMMARY OF SOIL ANALYTICAL RESULTS - IR-17 
IITJNTERS POINT SIDPYARD, PARCEL D REMEDIAL INVESTIGATION 

3,280 22,900 

4.6 4.6 4.6 MG/KG 2.7 53 30.7 

2.1 10.5 4.8 MG/KG 0.88 53 53 0.32 

7.0 83.7 15. 1 MG/KG 1.7 53 53 5,340 

0.12 1.3 0.31 MG/KG 0.04 53 17 0.14 

0.33 0.58 0.45 MG/KG 0.33 53 3 9.0 

3,090 270,000 18,600 MG/KG 30.8 53 53 

17.6 223 38.0 MG/KG 1.6 53 53 211 

5. 7 36.0 8.5 MG/KG 1. 7 53 53 

3.4 20.4 5. 1 MG/KG 4.3 53 33 2,850 

8,800 62,200 13,900 MG/KG 2. 1 53 53 

2.0 27.0 3.7 MG/KG 0.54 53 45 130 

2,860 23,600 5,360 MG/KG 30.0 53 53 

142 1,100 385 MG/KG 2. 1 53 53 382 

21.2 184 40.6 MG/KG 2.1 53 53 150 

570 4, 110 1,020 MG/KG 149 53 31 

248 2,300 550 MG/KG 33.0 53 51 

16.2 110 24.7 MG/KG 1.6 53 53 537 

16.3 57.1 22.5 MG/KG 1.6 53 49 23,000 

UG/KG 5 53 840,000 

UG/KG 5 53 440 

1 UG/KG 5 53 680 
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0 681 0 9.05 0 

53 2.0 53 11.10 0 

0 100,000 0 314.36 0 

16 1. 1 0.71 

0 852 0 3.14 0 

1,580 0 h 0 

h 0 

0 63,300 0 124.31 0 

0 1,000 0 8.99 

19 8,300 0 1431.18 0 

2 34,100 0 h 0 

0 11,900 0 117.17 0 

0 100,000 0 109.86 0 

0 3,900,000 0 

0 980 0 

0 1,500 0 



2-BUTANONE 

ACETONE 

METHYLENE CHLORIDE 

XYLENE (TOTAL) 

svoc BENZO(A)PYRENE 

BIS(2-ETHYLHEXYL)PHTHALATE 

CHRYSENE 

FLUORANTHENE 

PYRENE 

O&G TOTAL OIL & GREASE 

TABLE 4.5-5 (Continued) 

STATISTICAL SUMMARY OF SOIL ANALYTICAL RESULTS- IR-17 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

12 22 15 UG/KG 11 53 4 8,700,000 

15 15 15 UG/KG 12 53 2,000,000 

11 11 11 UG/KG 6 53 11,000 

UG/KG 5 53 980,000 

50 so 50 UG/KG 410 53 61 

38 38 38 UG/KG 340 53 32,000 

47 47 47 UG/KG 410 53 6, 100 

97 97 97 UG/KG 410 53 2,600,000 

120 120 120 UG/KG 410 53 2,000.000 

27 170 68 MG/KG 44 53 19 1,000 
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0 34,000,000 0 

0 8,400,000 0 

0 25,000 0 

0 980,000 0 

0 260 0 

0 140,000 0 

0 24,000 0 

0 27,000,000 0 

0 20,000,000 0 

Oi 



Notes: 

CYAN 
EPA 
HPAL 
MG/KG 
o&G 
PCTMST 
PEST 
PHYS 
PRG 
SALIN 
svoc 
TMICROB 
TOC 
TPHEXT 
TPHPRG 
TRPH 
UG/KG 
voe 

a 

b 
C 

d 
e 
f 

g 
h 

TABLE 4.5-5 (Continued) 

STATISTICAL SUMMARY OF SOIL ANALYTICAL RESULTS- IR-17 
HUNTERS POINT SIDPYARD, PARCEL D REMEDIAL INVESTIGATION 

Cyanide 
U.S. Envirormental Protection Agency 
Hunters Point arrbient level 
Milligram per kilogram 
Total oil and grease 
Percent moisture 
Pesticide/polychlorinated biphenyt 
Physical characteristic 
Preliminary remediation goal 
Salinity 
Semivolatile organic compound 
Coliform 
Total organic carbon 
Total petroleum hydrocarbons-extractable 
Total petroleum hydrocarbons-purgeable 
Total recoverable petroleum hydrocarbons 
Microgram per kilogram 
Volatile organic compound 

Organic results of less than 10 are reported to one significant figure, and results of greater than or equal to 10 are reported to two significant_figure~. 
Inorganic results of less than 10 are reported to two significant figures, and results of greater than or equal to 10 are reported to three signif1ca~t f!gures. 
Values that are not nondetects are compared to screening criteria before the significant figure rule is applied. Both the value and the screening cr1ter1a are 
then rounded for reporting purposes. 
Blank boxes indicate that screening critera have not been established for these analytes. 
Total number of samples analyzed 
Total nlJllber of samples showing concentrations greater than detection limit 
Total number of samples showing concentrations greater than residential PRG 
Total number of samples showing concentrations greater than industrial PRG 
California-modified PRGs were used for the following analytes: 1,2-0ibromo-3-chloropropane, benzo[a]pyrene, benzo[k]fluoranthene, cadmium, chromium VI, 
chrysene, lead, nickel, and tetrachloroethylene (PCE). 
For the analytes listed below, Region IX PRGs are not available; therefore, PRGs for similar chemicals were used as follows: 

Analyte: 

2-Methylnapthalene 
Acenaphthylene 
Alpha-chlordane 
Aroclor-1260 
Benzo(g,h,i)perylene 
Del ta BHC 
Endosul fan I 
Endosulfan sulfate 
Endrin aldehyde 
Endrin ketone 
Garrma-ch lordane 
Phenanthrene 

Similar Analyte: 

Naphthalene 
Acenaphthene 
Chlordane 
Polychlorinated biphenyls 
Naphthalene 
HCH-technical 
Endosulfan 
Endosut fan 
Endrin 
Endrin 
Chlordane 
Naphthalene 

Total number of samples showing concentrations greater than HPAL 
HPAls for chromium, cobalt, and nickel are based on the concentration of magnesium in each sample; thus, no single value applies to all samples. 
The range of HPAL values for chromium, cobalt, and nickel are 81.657 to 349-310, 16.423 to 48.972, and 71.627 to 529-276 mg/kg respectively_ 
Total number of samples showing concentrations greater than TPH, TRPH, or O&G screening level, not PRG value 
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TABLE 4.5-6 

SOIL ANALYTICAL RESULTS- IR-17 
HUNTERS POINT SlliPYARD, PARCEL D REl\IBDIAL INVESTIGATION 

Station Number 

Sampling Depth (feet bgs) 

Sample Number 

Sample Date 

Metal (mg/kg) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 

COBALT 
COPPER 
IRON 
LEAD 

MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 

SODIUM 
VANADIUM 
ZINC 

Volatile Organic Compound (ug/kg) 

1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,2-DICHLOROPROPANE 
2-BUTANDNE 

ACETONE 
METHYLENE CHLORIDE 
XYLENE (TOTAL) 

IR17B001 

1. 75 

9129H737 

07/16/91 

ND (1.0) 
ND (1.0) 

8,570 
45.0 

10.2 
10.6 

18,700 
5.7 

491 
33.1 
33.7 

ND (5) 
ND (5) 
ND (5) 

ND (10) 

ND (30) 
NO (13) 

ND (5) 

Semivolatile Organic Compound (ug/kg) 

BENZO(AJPYRENE 
B!S(2·ETHYLHEXYL)PHTHALATE 
CHRYSENE 
FLUORANTHENE 

PYRENE 

NO (340) 
NO (340) 
ND (340) 
ND (340) 

NO (340) 

IR17B001 

3.75 

9129H738 

07/16/91 

ND (1.0) 
ND ( 1.0) 

9,540 
46.0 

8. 1 
5.7 

13,600 
2.4 

5, 180 
347 

47.1 
ND (883) 

560 
27.5 
22.5 

ND (5) 
ND (5) 
ND (5) 

ND (10) 

NO (22) 
NO (10) 

NO (SJ 

ND (340) 
ND (340) 
ND (340) 
ND (340) 

ND (340) 

IR17B001 

6.25 

9129H739 

07/16/91 

ND ( 1.0) 
ND C 1.0J 

7,910 
27.7 

6.9 
3.7 

11,900 
2.7 

3,500 
256 

31.4 
ND (957) 

577 
22.5 
20.9 

NO (5) 
ND (5) 
ND (5) 

ND (10) 

ND ( 19) 
NO (9) 
NO (5) 

ND (340) 
38 

NO (340) 
ND (340) 

ND (340) 
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IR17B001 IR17B002 

8.75 1.75 

9129H740 9129P134 

07/16/91 07/11/91 

ND (1.1) 
ND (1.1) 

15,900 
24.6 

6.6 7.4 
3.8 ND (5. 1) 

11,100 
2.7 

12,900 
4.0 

3,640 , cco 

26B 
32.7 26.6 

ND (728) 640 

407 324 
20.B 24.4 
16.9 21.6 

ND (6) ND (5) 
ND (6) ND (5) 
ND (6) NO (5) 

ND (11) ND (10) 

ND (19) NO (10) 
NO (8) ND (5) 
ND (6J NO (5) 

NO (380) ND (340) 
ND (380) NO (340) 
ND (380) ND (340) 
ND (380) NO (340) 

ND (3B0) NO (340) 

IR17B002 IR17B002 

3. 75 6.25 

9129P135 9129P136 

07/11/91 07/11/91 

6.8 8.6 
ND (4.2) ND (7. 1) 

11,900 15,500 
4.3 4.5 

lltirii@i H 5,070 
335 

35.8 37.9 
614 1, 190 

352 412 
20.9 27.6 
21.3 29.9 

ND (5) ND (5) 
ND (5) ND (5) 
NO (5) NO (5) 

NO (10) ND ( 11) 

NO (10) ND ( 11) 
NO (5) ND (5) 
NO (5) NO (5) 

ND (350) NO (360) 
ND (350) ND (360) 
ND (350) ND (360) 
NO (350) ND (360) 

ND (350) NO (360) 



Station Number 

Sampling Depth (feet bgs) 

Sample Number 

Sample Date 

Oil and Grease (mg/kg) 

TOTAL OIL & GREASE 

Percent Moisture(%) 

% SOLIDS 

pH (pH units) 

PH 

TABLE 4.5-6 (Continued) 

SOIL ANALYTICAL RESULTS - IR-17 
HUNTERS POINT SIDPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR17B001 IR17B001 IR17B001 IR17B001 IR17B002 

1. 75 3.75 6.25 8.75 1.75 

9129H737 9129H738 9129H739 9129H740 9129P134 

07 /16/91 07/16/91 07/16/91 07/16/91 07/11/91 

66 ND (50) ND (50) ND (50) ND (25) 

NA NA NA NA 99.0 

8.4 9.6 9.6 9.0 9.0 
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IR17B002 IR17B002 

3.75 6.25 

9129P135 9129P136 

07 /11/91 07/11/91 

ND (26) 43 

96.0 93.0 

9 .1 9.2 



TABLE 4.5-6 (Continued) 

SOIL ANALYTICAL RESULTS - IR-17 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Number 

Sampling Depth (feet bgs) 

Sample Number 

Sample Date 

Metal (mg/kg) 

ALUMINUM 
ANTIMONY 
ARsrn1c 
BARIUM 

BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 

COBALT 
COPPER 
IRON 
LEAD 

MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 

SODIUM 
VANADIUM 
ZINC 

Volatile Organic Compound (ug/kg) 

1, 1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,2-DICHLOROPROPANE 
2-BUTANONE 

IR17B002 

8. 75 

9129P137 

07/11/91 

9.0 
ND (10.2) 

14,600 
2.8 

33.6 
1, 170 

412 
27.9 
24.2 

ND (6) 
ND (6) 
ND (6) 

ND (12) 

ACETONE ND (12) 
METHYLENE CHLORIDE ND (6) 
XYLENE (TOTAL) ND (6) 

Semivolatile Organic Compound (ug/kg) 

BENZO(A)PYRENE 
81S(2-ETHYLHEXYL)PHTHALATE 
CHRYSENE 
FLUORANTHENE 

PYRENE 

ND (400) 
ND (400) 
NO (400) 
NO (400) 

ND (400) 

IR17B003 

1. 75 

9132H733 

07/16/91 

NO (1.0) 
ND (1.0) 

6,130 
33.7 

7.4 
4.3 

11,600 
3.3 

3,930 
244 

32.9 
992 

401 
21 .6 
20.0 

ND (5) 
ND (5) 
NO (5) 

NO (10) 

ND (10) 
ND (11) 

ND (5) 

ND (330) 
ND (330) 
ND (330) 
ND (330) 

ND (330) 

IR17B003 IR17B003 IR17B003 

3.75 6.25 8. 75 

9132H734 9132H735 9132H736 

07/16/91 07/16/91 07 /16/91 

ND (1.0) ND (1.0) NO (1.2) 
ND (1.0) ND ( 1.0) ND (1.2) 

3,400 12,400 12,600 
26.0 23.0 42.4 

7.2 6.9 10.2 
4.4 3.9 7.2 

11,300 10,500 t!i;i~& lF 2.4 2.3 

3,260 3,090 it,1iilll 1 l! 158 316 
28.9 28.1 

1,010 ND (954) ND (891) 

565 520 594 
21.9 18.4 21 .8 
21.4 19.5 57 .1 

ND (5) ND (5) NO (6) 
ND (5) ND (5) NO (6) 
NO (5) ND (5) ND (6) 

ND (10) ND ( 10) NO (12) 

ND (10) ND (11) ND (15) 
ND ( 12) ND (10) ND (15) 

ND (5) ND (5) ND (6) 

ND (340) ND (350) ND (350) 
ND (340) NO (350) ND (350) 
ND (340) NO (350) NO (350) 
ND (340) NO (350) ND (350) 

NO (340) ND (350) ND (350) 
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IR17B004 IR17B004 

3. 75 6.25 

9129M094 9129M095 

07/17/91 07/17/91 

ND (1.0) ND (1.0) 
ND (1.0) ND (1.0) 

8,560 4,220 
31.1 32.0 

7.7 8.2 
4.2 7.6 

12,700 
2.6 

13,400 
5. 1 

4,100 4, 150 
327 184 

33.3 34.5 
1, 180 ND (817) 

345 336 
22.8 25.1 
21.3 28.7 

ND (5) 1 
ND (5) 1 
ND (5) 1 

ND (10) ND (10) 

ND (21) ND ( 14) 
ND (18) ND (11) 

NO (5) 1 

ND (340) ND (340) 
ND (340) ND (340) 
NO (340) NO (340) 
ND (340) ND (340) 

ND (340) ND (340) 



Station NLUTiber 

Sampling Depth (feet bgs) 

Sample Nta11ber 

Sample Date 

Oil and Grease (mg/kg) 

TOTAL OIL & GREASE 

Percent Moisture(%) 

% SOLIDS 

pH (pH units) 

PH 

TABLE 4.5-6 (Continued) 

SOIL ANALYTICAL RESULTS - IR-17 
HUNTERS POINT SIDPYARD, PARCEL D REMEDIAL INVESTIGATION 

!R17B002 IR17B003 IR17B003 !R17B003 IR17B003 

8.75 1. 75 3. 75 6.25 8.75 

9129P137 9132H733 9132H734 9132H735 9132H736 

07/11/91 07 /16/91 07/16/91 07/16/91 07/16/91 

ND (30) ND (50) ND (50) 73 170 

84.0 NA NA NA NA 

8.6 9. 1 9.4 9.3 9.4 
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!R17B004 !R17B004 

3.75 6.25 

9129M094 9129M095 

07/17/91 07/17/91 I 

ND (50) ND (50) 

NA NA 

8.9 9.0 



TABLE 4.5-6 (Continued) 

SOIL ANALYTICAL RESULTS- IR-17 
HUNTERS POINT SHJPY ARD, PARCEL D REMEDIAL INVESTIGATION 

Station Number 

Sampling Depth (feet bgs) 

Sample Number 

Sample Date 

Metal (mg/kg) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 

COBALT 
COPPER 
IRON 
LEAD 

MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 

SODIUM 
VANADIUM 
ZINC 

Volatile Organic Compound (ug/kg) 

1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,2-DICHLOROPROPANE 
2-BUTANONE 

ACETONE 
METHYLENE CHLORIDE 
XYLENE (TOTAL) 

IR17B004 

8.75 

9129M096 

07/17/91 

ND (1.3) 
ND (1.3) 

270,000 
102 

14.8 
20.4 

13,900 
2.1 

2,300 
>6.9 
28.0 

NO (6) 
ND (6) 
NO (6) 

ND (12) 

NO (24) 
NO ( 18) 

NO (6) 

Semivolatile Organic Compound (ug/kg) 

BENZO(A)PYRENE 
BIS(2·ETHYLHEXYL)PHTHALATE 
CHRYSENE 
FLUORANTHENE 

PYRENE 

50 
ND (410) 

47 
97 

120 

IR17B005 

1.75 

9129N357 

07 /10/91 

NO (1.0) 
ND ( 1 .0) 

14,200 
26.7 

6.8 
5.0 

13,200 
3.5 

3,960 
324 

30.5 
NO (720) 

351 
22.7 
26.2 

ND (5) 
ND (5) 
ND (5) 

NO ( 10) 

NO ( 7) 
ND (5) 
NO (5) 

ND (340) 
NO (340) 
ND (340) 
ND (340) 

ND (340) 

IR17B005 IR17B005 IR17B005 

3.75 6.25 8.75 

9129N358 9129N359 9129N360 

07/10/91 07/10/91 07/10/91 

ND (1.0) NO (1.0) ND (1.2) 
ND (1.0) ND (1.0) ND ( 1 . 2) 

12,500 12,500 9,930 
31.1 26.6 30.7 

5. 7 7.0 8.4 
3.5 3.6 5.0 

10,300 12,700 14,500 
2.3 2.3 3.4 

3,390 HIHYi}5ti:~iff}l)f(:I:-
, '70 

285 
26.7 29.8 36.2 

ND (695) NO (740) 1, 120 

323 341 493 
18.9 22.2 24.8 
16.6 18.3 25.0 

NO (5) NO (5) ND (6) 
ND (5) ND (5) NO (6) 
NO (5) NO (5) ND (6) 

ND (10) ND (10) NO (12) 

NO (8) ND (7) NO (18) 
NO (5) NO (2) NO (7) 
NO (5) NO (5) NO (6) 

NO (340) NO (340) ND (360) 
NO (340) NO (340) ND (360) 
ND (340) ND (340) ND (360) 
ND (340) ND (340) ND (360) 

ND (340) ND (340) ND (360) 
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IR17B005 IR17B006 

11.25 2.25 

9129N361 9129N362 

07/10/91 07 /10/91 

ND (1.2) ND (0.17) 
ND (1.2) ND (0.31) 

13,400 18,900 
34.1 24.4 

7.1 6.0 
4.9 ND (7.3) 

12,300 10,100 
3.1 2.9 

3,850 3,170 
337 326 

31.5 24.8 
ND (933) 686 

480 NO (311) 
22.3 16.2 
21.2 ND (19.4) 

ND (6) ND (5) 
ND (6) NO (5) 
ND (6) NO (5) 

ND (12) NO (10) 

NO (17) ND ( 10) 
ND (6) NO (5) 
ND (6) NO (5) 

NO (400) NO (340) 
ND (400) NO (340) 
NO (400) ND (340) 
NO (400) NO (340) 

ND (400) NO (340) 



Station Number 

Sampling Depth (feet bgs) 

Sample Number 

Sample Date 

Oil and Grease (mg/kg) 

TOTAL OIL & GREASE 

Percent Moisture (%) 

% SOLIDS 

pH (pH units) 

PH 

TABLE 4.5-6 (Continued) 

SOIL ANALYTICAL RESULTS- IR-17 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR17B004 IR17B005 IR17B005 IR17B005 IR17B005 

8.75 1. 75 3.75 6.25 8. 75 

9129M096 9129N357 9129N358 9129N359 9129N360 

07/17/91 07/10/91 07/10/91 07/10/91 07/10/91 

60 60 ND (50) I ND (50) 75 

NA NA NA NA NA 

8.3 8.7 9.D 9. 1 9.5 
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IR17B005 IR17B006 

11.25 2.25 

9129N361 9129N362 

07/10/91 07 /10/91 

75 38 

NA 97.0 

9.2 9.3 



Station Number 

Sampling Depth (feet bgs) 

Sample Number 

Sample Date 

Metal (mg/kg) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 

COBALT 
COPPER 
IRON 
LEAD 

MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 

SODIUM 
VANADIUM 
ZINC 

Volatile Organic Compound (ug/kg) 

1, 1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,2-DICHLOROPROPANE 
2-BUTANONE 

ACETONE 
METHYLENE CHLORIDE 
XYLENE (TOTAL) 

TABLE 4.5-6 (Continued) 

SOIL ANALYTICAL RESULTS - IR-17 
HUNTERS POINT SIDPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR17B006 IR17B006 IR17B006 IR17B007 IR17B007 

3.75 6.25 8. 75 1.75 3. 75 

9129N363 9129N364 9129N365 9129P130 9129P131 

07/10/91 07 /10/91 07 /10/91 07/11/91 07 /11/91 

IR17B007 IR17B007 

6.25 8.75 

9129P132 9129P133 

07/11/91 07/11/91 

8.8 6.3 36.0 7.1 14.7 7.8 8.3 
ND(9.4) ND(6.9) ND(37.1) ND(5.6) ND(7.1) ND(7.0) N0(7.1) 

15,700 11,700 62,200 15,100 25,100 13,700 15,400 
4.9 2.7 4.8 3.7 3.9 2.9 4.8 

1,190 
t.6.9 

ND (28.5) 

ND (5) 
NO (5) 
ND (5) 

ND (11) 

ND (11) 
ND (5) 
ND (5) 

ND (263) 
20.4 

ND (20.8) 

ND (5) 
NO (5) 
ND (5) 

ND (11) 

ND ( 11) 
ND (5) 
NO (5) 

910 
110 

ND (120) 

ND (6) 
ND (6) 
ND (6) 

ND (12) 

ND (16) 
ND (6) 
ND (6) 

519 
21. 7 
21. 1 

ND (5) 
ND (5) 
ND (5) 

ND (10) 

ND (10) 
ND (5) 
ND (5) 

294 
32.6 
33.6 

ND (5) 
ND (5) 
ND (5) 

ND (10) 

ND (10) 
NO (5) 
ND (5) 

385 
28.3 
22.0 

NO (5) 
ND (5) 
NO (5) 

ND (10) 

NO (10) 
ND (5) 
ND (5) 

331 
26.8 
25.5 

ND (6) 
ND (6) 
ND (6) 

ND (12) 

ND (12) 
ND (6) 
ND (6) 

Semivolatile Organic Compound (ug/kg) 

BENZO(A)PYRENE 
BIS(2-ETHYLHEXYL)PHTHALATE 
CHRYSENE 
FLUORANTHENE 

PYRENE 

ND (360) 
ND (360) 
ND (360) 
ND (360) 

ND (360) 

ND (360) 
ND (360) 
ND (360) 
ND (360) 

ND (360) 

ND (400) 
ND (400) 
ND (400) 
ND (400) 

ND (400) 
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ND (340) ND 
ND (340) ND 
ND (340) ND 
ND (340) ND 

ND (340) ND 

(340) 
(340) 
(340) 
(340) 

(340) 

ND (340) 
ND (340) 
ND (340) 
ND (340) 

ND (340) 

ND (410) 
ND (410) 
ND (410) 
NO (410) 

ND (410) 



Station -Number 

Sampling Depth (feet bgs) 

Sample Number 

Sample Date 

Oil and Grease (mg/kg) 

TOTAL OIL & GREASE 

Percent Moisture (%) 

% SOLIDS 

pH (pH units) 

PH 

TABLE 4.5-6 (Continued) 

SOIL ANALYrICAL RESULTS· IR-17 
lillNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR17B006 IR17B006 IR17B006 IR17B007 IR17B007 

3. 75 6.25 8. 75 1.75 3.75 

9129N363 9129N364 9129N365 9129P130 9129P131 

07/10/91 07/10/91 07 /10/91 07/11/91 07/11/91 

43 ND (27) 48 41 27 

94.0 94.0 84.0 98.0 97.0 

9.7 9.5 9.1 9.5 9.4 
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IR17B007 IR17B007 

6.25 8.75 

9129P132 9129P133 

07 /11/91 07/11/91 

ND (26) ND (31) 

97.0 81.0 

9.7 9. 1 I 



TABLE 4.5-6 (Continned) 

SOIL ANALYTICAL RESULTS- IR-17 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Number 

Sampling Depth (feet bgs) 

Sample Number 

Sample Date 

Metal (mg/kg) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 

COBALT 
COPPER 
IRON 
LEAD 

MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 

SODIUM 
VANADIUM 
ZINC 

Volatile Organic Compound (ug/kg) 

1, 1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,2-DICHLOROPROPANE 
2-BUTANONE 

ACETONE 
METHYLENE CHLORIDE 
XYLENE (TOTAL) 

IR17B008 

2.25 

9129N352 

07/09/91 

NO (1.0) 
ND (1.0) 

23,900 
24.7 

6.8 
4.8 

11,600 
2.3 

496 
20.2 
20.4 

ND (5) 
ND (5) 
ND (5) 

ND (10) 

ND (15) 
ND (5) 
ND (5) 

Semivolatile Organic Compound (ug/kg) 

BENZO(A)PYRENE 
BIS(2-ETHYLHEXYL)PHTHALATE 
CHRYSENE 
FLUORANTHENE 

PYRENE 

ND (340) 
ND (340) 
ND (340) 
ND (340) 

ND (340) 

IR17B008 IR17B008 

3. 75 6.25 

9129N353 9129N354 

07/09/91 07/09/91 

ND (1.0) ND (1.0) 
ND (1.0) NO (1.0) 

14,500 8,010 
26.6 69.8 

6.6 9.0 
3.7 4.2 

11,800 15,300 
2.3 2.8 

3,370 10,200 
352 275 

25.0 72.8 
NO (823) ND (803) 

371 302 
21.3 24.5 
19 .3 23.0 

ND (5) ND (5) 
ND ( 5) ND (5) 
ND (5) ND (5) 

ND (10) ND (10) 

ND (15) ND (14) 
ND (6) ND (5) 
ND (5) ND (5) 

NO (340) ND (340) 
ND (340) ND (340) 
ND (340) ND (340) 
ND (340) ND (340) 

ND (340) ND (340) 
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IR17B008 

8.75 

9129N355 

07/09/91 

ND (1.2) 
ND (1.2) 

8,350 
24.4 

6.1 
3.9 

10,700 
2.7 

3,280 
218 

27.4 
NO (793) 

361 
18.8 
18.5 

ND (6) 
ND (6) 
ND (6) 

ND (12) 

ND (25 l 
ND (8) 
NO (6) 

NO (400) 
ND (400) 
ND (400) 
ND (40D) 

ND (400) 

IR17B008 

11.25 

9129N356 

07 /09/91 

NO ( 1. 2 l 
NO ( 1. 2 l 

22,800 
29.3 

8.0 
6.9 

14,500 
3.4 

IR17B009 

2.25 

9129N348 

07/09/91 

5,230 
., .. ,,,.,,.,., ,,,,,.AfD,.,Jf>.J).,.,.,.,.,.,.,.,.,.,.,.,., 
J:?\t 0/f:'t/:':4t':2\fjf/;:;:;:,::;::•:::-:-

11. 2 

ND ( 1. 1) 
ND ( 1. 1 l 

8,240 
31. 7 

7.7 
4.6 

12,900 
3.5 

m:wn:n:ri~it~t:rnn=}'r=:= 4,010 
330 

35.0 33.4 
1,250 ND (962) 

643 347 
25.7 21.9 
26.7 24.5 

ND (6) ND (5) 
ND (6) ND (5) 
ND (6) ND (5) 

NO (12) ND ( 11 l 

NO ( 13 l ND (15) 
ND ( 2) ND (6) 
NO (6) ND (5) 

ND (390) ND (350) 
ND (390) ND (350) 
ND (390) ND (350) 
ND (390) ND (350) 

ND (390) ND (350) 

IR17B009 

3.75 

9129N349 

07/09/91 

ND (1.0) 
ND (1.D) 

23,DOO 
26.8 

6.4 
3.7 

12,2DD 
3.4 

4,290 
359 

32.6 
ND (783) 

450 
2D.8 
18.9 

ND (5) 
ND (5) 
ND (5) 

ND (1D) 

ND (16) 
ND (6) 
ND (5) 

ND (34D) 
ND (340) 
ND (340) 
ND (340) 

ND (340) 



Station Ntnnber 

Sampling Depth (feet bgs) 

Sample Number 

Sample Date 

Oil and Grease (mg/kg) 

TOTAL OIL & GREASE 

Percent Moisture (%) 

% SOLIDS 

pH (pH units) 

PH 

TABLE 4.5-6 (Continued) 

SOIL ANALYTICAL RESULTS - IR-17 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR17B008 IR17B008 IR17B008 IR17B008 IR17B008 

2.25 3.75 6.25 8. 75 11.25 

9129N352 9129N353 9129N354 9129N355 9129N356 

07/09/91 07/09/91 07/09/91 07/09/91 07/09/91 

NO (50) 91 70 NO (60) NO (60) 

NA NA NA NA NA 

8.7 9.0 9. 1 8.8 9. 1 
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IR17B009 IR17B009 

2.25 3.75 

9129N348 9129N349 

07/09/91 07/09/91 

ND (50) NO (50) 

NA NA 

8.9 9. 1 



TABLE 4.5-6 (Continued) 

SOIL ANALYTICAL RESULTS - IR-17 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Number 

Sampling Depth (feet bgs) 

Sample Number 

Sample Date 

Metal (mg/kg) 

ALUMINUM 
I ANTIMONY 
ARSENIC 
BARIUM 

BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 

,COBALT 
'COPPER 

IRON 
'LEAD 

MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 

SODIUM 
VANADIUM 

1 zrnc 
Volatile Organic Compound (ug/kg) 

1, 1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,2-DICHLOROPROPANE 
2-BUTANONE 

IR17B009 

6.25 

9129N350 

07/09/91 

NO (1.1) 
NO (1.1) 

12,400 
32.0 

7.0 
4.0 

12,100 
2.9 

27.4 
ND (848) 

395 
21.3 
19.3 

ND (5) 
ND (5) 
ND (5) 

ND (10) 

ACETONE ND (17) 
METHYLENE CHLORIDE ND (6) 
XYLENE (TOTAL) ND (5) 

Semivolatile Organic Compound (ug/kg) 

BENZO(A)PYRENE 
BIS(2·ETHYLHEXYL)PHTHALATE 
CHRYSENE 
FLUORANTHENE 

PYRENE 

ND (350) 
ND (350) 
ND (350) 
ND (350) 

ND (350) 

IR17B009 

11.25 

9129N351 

07/09/91 

NO (1.2) 
NO (1.2) 

4,860 
28.6 

8.0 
4.6 

12,600 
2.8 

4,080 
226 

34.1 
1,060 

447 
21.8 
23.3 

ND (6) 
ND (6) 
ND (6) 

ND (12) 

15 
11 

ND (6) 

ND (400) 
ND (400) 
ND (400) 
ND (400) 

ND (400) 

IR17B010 

1. 75 

9129H741 

07 /18/91 

8.2 
ND (3.4) 

11 500 
ND (2.2) 

3,520 
311 

31.7 
605 

273 
19.9 
19.2 

ND ( 5) 
ND (5) 
ND (5) 

ND (10) 

ND (10) 
ND (5) 
ND (5) 

ND (340) 
ND (340) 
ND (340) 
ND (340) 

ND (340) 
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IR17B010 IR17B010 

3.75 6.25 

9129H742 9129H743 

07/18/91 07 /18/91 

7.8 6.8 
ND (3. 7) ND (3.4) 

11 200 
ND (2.5) 

10 400 
ND (2.1) 

3,700 3,100 
254 273 

29.0 24.6 
783 696 

918 11020 
20.6 8.8 
18.5 17.9 

ND (5) ND (5) 
ND (5) ND (5) 
ND (5) ND (5) 

22 14 

ND (56) ND (44) 
ND (5) ND ( 5) 
ND (5) ND (5) 

ND (350) ND (350) 
ND (350) ND (350) 
ND (350) ND (350) 
ND (350) ND (350) 

ND (350) ND (350) 

IR17B010 IR17MW11A 

8.75 2.75 

9129H744 9129M097 

07/18/91 07/17/91 

6.4 8.6 
ND (3.0) NO (4. 1) 

9 520 
ND (2.1) 

12 700 
ND (2.7) 

ni~f~ 4,250 
177 

21.2 33.2 
670 773 

2,270 473 
16.5 24.5 
16.3 21.8 

ND (6) ND (5) 
ND (6) ND (5) 
ND (6) ND (5) 

ND (12) ND (10) 

ND (24) ND (22) 
ND (6) ND (5) 
ND (6) ND (5) 

ND (400) ND (330) 
ND (400) ND (330) 
ND (400) ND (330) 
ND (400) ND (330) 

ND (400) ND (330) 



Station Number 

Sampling Depth (feet bgs) 

Sample Number 

Sample Date 

Oil and Grease (mg/kg) 

TOTAL OIL & GREASE 

Percent Moisture(%) 

% SOLIDS 

pH (pH units) 

PH 

TABLE 4.5-6 (Continued) 

SOIL ANALYTICAL RESULTS - IR-17 
HUNTERS POINT SlflPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR17B009 JR17B009 JR17B010 IR17B010 IR17B010 

6.25 11.25 1.75 3.75 6.25 

9129N350 9129N351 9129H741 9129H742 9129H743 

07/09/91 07/09/91 07/18/91 07/18/91 07/18/91 

NO (50) NO (60) NO (26) NO (26) NO (26) 

NA NA 98.0 95.0 95.0 

9. 1 9.3 8.9 9.2 9.0 
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JR17B010 IR17MY11A 

8.75 2.75 

9129H744 9129M097 

07/18/91 07/17/91 

NO (30) NO (25) 

84.0 100 

8.6 9.9 



TABLE 4.5-6 (Continued) 

SOIL ANALYTICAL RESULTS - IR-17 
lillNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Number 

Sampling Depth (feet bgs) 

Sample Number 

Sample Date 

Metal (mg/kg) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 

COBALT 
COPPER 
IRON 
LEAD 

MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 

SODIUM 
VANADIUM 
ZINC 

IR17MW11A 

4.25 

9129M098 

07/17/91 

H ~B ,~~ig~tn••• I•·•·•· 
10, 700 

30.6 

8.5 
ND (3.8) 

12 700 
ND (2.5) 

4,710 
247 

34.0 
730 

495 
24.5 
20.7 

Volatile Organic Compound (ug/kg) 

1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,2-DICHLOROPROPANE 
2-BUTANONE 

ND (5) 
ND (5) 
ND (5) 

12 

ACETONE ND (10) 
METHYLENE CHLORIDE ND (5) 
XYLENE (TOTAL) ND (5) 

Semivolatile Organic Compound (ug/kg) 

BENZO(A)PYRENE 
BIS(2-ETHYLHEXYLJPHTHALATE 
CHRYSENE 
FLUDRANTHENE 

PYRENE 

ND (340 J 
ND (340) 
NO (340) 
ND (340) 

ND (340) 

IR17MW11A 

6.25 

9129M099 

07/17/91 

0.12 
ND (0.31) 

6,850 
23.9 

5.8 
ND (2.3) 

ND 
82800 
( .6) 

2,860 
142 

22.4 
57D 

345 
16.4 
16.6 

ND (5) 
ND (5) 
ND (5) 

ND ( 10) 

ND (30) 
ND (5) 
ND (5) 

ND (340) 
ND (340) 
ND (340) 
ND (340) 

ND (340) 

IR17MW11A IR17MW12A IR17MW12A 

8.75 2.25 3.75 

9129M100 9132M090 9132M091 

07/17/91 07/15/91 07/15/91 

?t?H:1W?3tf}{}({C/:;,:: ND (1.0J ND (1.0) 
ND (0.37) ND (1.0) ND (1.0) 

5, 170 3,090 9,770 
23.7 28.0 31.3 

7.3 6.5 7.6 
ND (3.7) 3.9 4.3 

10 500 11,100 12,100 
ND (2.3) 2.4 2.5 

3,130 3,390 3,840 
190 150 288 

25.8 28.3 32.6 
736 ND (912) 1, 190 

395 248 356 
20.9 20.0 21.9 
19.2 19.5 21.8 

ND (6) ND (5) ND (5) 
ND (6) ND (5) ND (5) 
ND (6) ND (5) ND (5) 

14 ND (10) ND (10) 

ND (83) ND (10) ND (10) 
ND (6) ND C 16) ND ( 15) 
ND (6) ND (5) ND (5) 

ND (410) ND (340) ND (340) 
ND (410) ND (340) ND (340) 
ND (410) ND (340) ND (340) 
ND (410) NO (340) ND (340) 

ND (410) ND (340) ND (340) 
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IR17MW12A IR17MW12A 

6.25 8.75 

9132M092 9132M093 

07/15/91 07/15/91 

ND ( 1 . 1 J ND (1.2) 
ND ( 1. 1) ND (1.2) 

18,100 8,850 
33.8 32.1 

7.4 7.4 
4.3 4.0 

12,500 11,300 
2.4 2.0 

3,640 3,500 
296 242 

31.9 30.8 
1, 180 1,160 

462 375 
23.7 23.2 
21.2 20.1 

ND (5) ND (6) 
ND (5) ND (6) 
ND (5) ND (6) 

ND ( 11) ND ( 12) 

ND ( 17) ND (21) 
ND < 14 J ND ( 12) 

ND (5) ND (6) 

ND (350) ND (400) 
ND (350) ND (400) 
ND (350) ND (400) 
ND (350) ND (400) 

ND (350) ND (400) 



Station Number 

Sampling Depth (feet bgs) 

Sample Number 

Sample Date 

Oil and Grease (mg/kg) 

TOTAL OIL & GREASE 

. Percent Moisture (%) 

% SOLIDS 

pH (pH units) 

PH 

TABLE 4.5-6 (Continued) 

SOIL ANALYTICAL RESULTS - IR-17 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR17MW11A IR17MW11A IR17MW11A IR17MW12A IR17MW12A 

4.25 6.25 8.75 2.25 3.75 

9129M098 9129M099 9129M100 9132M090 9132M091 

07/17/91 07/17/91 07/17/91 07/15/91 07/15/91 

ND (25) ND (26) ND (30) ND (50) ND (50) 

99.0 98.0 82.0 NA NA 

9.9 9.9 9.7 9.2 9.2 
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IR17MW12A IR17MW12A 

6.25 8.75 

9132M092 9132M093 

07/15/91 07/15/91 

51 85 

NA NA 

9. 1 8.5 



TABLE 4.5-6 (Continued) 

SOIL ANALYTICAL RESULTS- IR-17 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Number IR17MW13A IR17MW13A IR17MW13A IR17MW13A 

Sampling Depth (feet bgs) 2.75 3. 75 6.25 8. 75 

Sample Number 9132H729 9132H730 9132H731 9132H732 

Sample Date 07/16/91 07/16/91 07/16/91 07/16/91 

Metal (mg/kg) 

ALUMINUM 4,650 4,230 3,630 4,500 
ANTIMONY 

:❖ ".@ •.•• (6,?).. .. ·.·.•.•.•.•.!!O,,Jt,,;D, .. -w ···••N0.,.(9,1). 
t:tHttt .x .. ~R)i.~i ~#·•·•···•·•·•·•··•············ ARSENIC ::::,:rr:t/t/itt#"//: :,:::::=:::,::::::: ••••••••••••••••••••3dkt#,••••••·•· :=:::;:::=:::::: ••••••••••"":'8IO/f# 

BARIUM 11 .4 17.8 9.6 11. 7 

BERYLLIUM ND (1.0) ND ( 1 .0) ND (1.0) ND (1.2) 
CADMIUM ND (1.0) ND (1.0) ND (1.0) ND (1.2) 
CALCIUM 11,100 10,300 13,200 15,900 
CHROMIUM 27.5 123 28.3 27 .1 

COBALT 7.2 12.2 5.9 17.0 
COPPER 4.0 3.4 3.5 4.1 
IRON 13,300 20,000 11,200 12,000 
LEAD 2.3 2.5 2.4 2.5 

MAGNESIUM 4,450 t m~§~l s ,on 3,330 
MANGANESE 351 [ {ii=){}{{ 335 
NICKEL 31.8 141 <~is~ 29.1 
POTASSIUM ND (836) ND (922) ND 1,150 

SODIUM 639 660 493 587 
VANADIUM 23.7 28.2 19.8 22.5 

,ZINC 19.3 21.9 17.0 20.4 

Volatile Organic Compound (ug/kg) 

1, 1-DICHLOROETHANE ND (5) ND (5) ND (5) ND (6) 
1,2-DICHLOROETHANE ND (5) ND (5) ND (5) ND (6) 
1,2-DICHLDRDPRDPANE ND (5) ND (5) ND (5) ND (6) 
Z-BUTANDNE ND ( 10) ND (10) ND (10) ND ( 12) 

ACETONE ND ( 12) ND (5) ND (7) ND ( 12) 
METHYLENE CHLORIDE ND (5) ND (6) ND (11) ND (16) 
XYLENE (TOTAL) ND (5) ND (5) ND (5) ND (6) 

Semivolatile Organic Compound (ug/kg) 

BENZD(A)PYRENE ND (340) ND (340) ND (340) ND (390) 
BIS(2-ETHYLHEXYL)PHTHALATE ND (340) ND (620) ND (340) ND (390) 
CHRYSENE ND (340) ND (340) ND (340) ND (390) 
FLUORANTHENE ND (340) ND (340) ND (340) ND (390) 

PYRENE ND (340) ND (340) ND (340) ND (390) 
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TABLE 4.5-6 (Continued) 

SOIL ANALYTICAL RESULTS- IR-17 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Number IR17MW13A 

Sampling Depth (feet bgs) 2.75 

Sample Number 9132H729 

Sample Date 07/16/91 

Oil and Grease (mg/kg) 

TOTAL OIL & GREASE ND (50) 

Percent Moisture {%) 

% SOLIDS NA 

pH (pH units) 

PH 9.6 

Notes: 

% Percent 
bgs 
mg/kg 
NA 
ND() 
~g/kg 

Below ground surface 
Milligram per kilogram 
Not anal y:zed 
Not detected (detection limit in parentheses) 
Microgram per kilogram 

IR17MW13A IR17MW13A IR17MW13A 

3.75 6.25 8.75 

9132H730 9132H731 9132H732 

07/16/91 07/16/91 07/16/91 

63 ND (50) 120 

NA NA i NA 

9.6 9.4 8.9 

* 
# 

Detected concentration greater than U.S. Environmental Protection Agency Region IX preliminary remediation goals (PRG) for residential use 
Detected concentration greater than U.S. Environmental Protection Agency Region IX PRG for industrial use 

• Detected concentration greater than the Hunters Point ambient level . 

~ Detected concentration greater than at least one screening criterion. 
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TABLE 4.5-7 

SUMMARY OF MONITORING WELL GROUNDWATER ANALYTICAL TESTS- IR-17 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

z 
0 
;; 

STATION NO. SAMPLE NO. <C 

IR17MW11A 9134X199 ✓ 

IR17MW11A 9209X570 ✓ 

IR17MW11A 9238X760 ✓ 

IR17MW11A 9238X761 ✓ 

IR17MW11A 9603J803 

IR17MW12A 9134X198 ✓ 

IR17MW12A 9209X568 ✓ 

!R17MW12A 9238X770 ✓ 

IR17MW13A 9134X196 ✓ 

IR17MW13A 9134X197 ✓ 

IR17MW13A 9209X571 ✓ 

IR17MW13A 9209X572 ✓ 

IR17MW13A 9238X771 ✓ 

Notes: 

CHROM 
CYAN 
DIOXIN 
O&G 

CHROMIUM VI 
cyanide 
Dioxins and Furans 
Total oil and grease 

¼ 
0 
>-- z 
¼ " w 0 z X 

'" "' <C 0 
¼ X >-
<C u u 0 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

Polynuclear aromatic hydrocarbons 
Percent moisture 
Pesticides/polychlorinated biphenyls 
Physical characteristic 
Salinity 
Semivolatile organic compounds 
Total dissolved solids 
Total organic carbon 
Coliform 

~ 
<C 
>--w 

" 
✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

PAH 
PCTMST 
PEST 
PHYS 
SALIN 
svoc 
SOLIDS 
TDC 
TMICROB 
TPHEXT 
TPHPRG 
TRPH 
voe 

Total petroleum hydrocarbons·extractable 
Total petroleum hydrocarbons·purgeable 
Total recoverable petroleum hydrocarbons 
Volatile organic compounds 

" X 

"" <C 
0 Q. 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 
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'" >-- ¼ 0 >-- " ¼ z 0 "' X "' " >-- ¼ :J u u w Q. 
>-- ¼ >- ~ 0 u X X 
u w X X <C 0 > " 0 Q. Q. 
Q. Q. Q. Q. ¼ ¼ ¼ >-- >-- >-- >--

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ ✓ 

X 
Q. u 

"' 0 
>-- > 

✓ 

✓ 

✓ 

✓ 

✓ ✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 



METAL 

voe 

O&G 

ANION 

SOLIDS 

TABLE4.5-8 

STATISTICAL SUMMARY OF MONITORING WELL GROUNDWATER ANALYTICAL RESULTS- IR-17 
HUNTERS POINT SIDPYARD, PARCEL D REMEDIAL INVESTIGATION 

ANTIMONY 20.6 20.6 20.6 UG/L 26.3 10 15.0 6.0 

ARSENIC 5.8 30.8 18.9 UG/L 5.3 10 9 0.04 9 50.0 

BARIUM 15.4 48.2 32.3 UG/L 1.2 10 10 2,600 0 1,000 

CALCIUM 45,100 131,000 93,600 UG/L 19.6 10 10 

COPPER 1.6 1.6 1.6 UG/L 1.3 10 1,400 0 

IRON 55.5 436 241 UG/L 7.4 10 4 

MAGNESIUM 51,600 233,000 116,000 UG/L 35.2 10 10 

MANGANESE 242 1,380 692 UG/L 0.79 10 10 180 10 

MOLYBDENUM 3.6 7.6 5.7 UG/L 3.1 10 3 180 0 

POTASSIUM 44,200 79,000 61,300 UG/L 564 10 10 

SILVER 1.6 1.6 1.6 UG/L 1. 7 10 180 0 

SODIUM 484,000 1,780,000 927,000 UG/L 49.4 10 10 

ZINC 10.0 10.0 10.0 UG/L 12.9 10 11,000 0 

1,2-0ICHLOROETHENE (TOTAL) 4 5 4 UG/L 4 10 4 55 0 

TOTAL OIL & GREASE 5,200 9,800 7,500 UG/L 5,000 9 2 100 2i 

CHLORIDE 635,000 3,700,000 1,850,000 UG/L 284,000 9 9 

NITRATE 290 300 293 UG/L 100 9 3 58,000 0 

ORTHOPHOSPHATE 1,300 2,150 1,620 UG/L 467 9 3 

SULFATE 189,000 477,000 302,000 UG/L 33,300 9 9 

TOTAL DISSOLVED SOLIDS 2,100,000 6,500,000 3,600,000 UG/L 18,000 6 6 
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500 0 

0 36.0 0 

0 

2.4 0 

0.92 

81.0 0 



Notes: 

CYAN 
EPA 
MCL 
~AWQC 
O&G 
PCTMST 
PEST 
PPT 
PRG 
SALIN 
svoc 
TMICROB 
TDC 
TPHEXT 
TPHPRG 
TRPH 
UG/L 
voe 

a 

b 
C 

d 
e 

f 
g 
h 

TABLE 4.5-8 (Continued) 

STATISTICAL SUMMARY OF MONITORING WELL GROUNDWATER ANALYTICAL RESULTS- IR-17 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

cyanide 
U.S. Environmental Protection Agency 
Maximum contaminant level 
National Ambient Water Quality Criteria 
Total oil and grease 
Percent moisture 
Pesticide/polychlorinated biphenyl 
Parts per thousand 
Preliminary remediation goal 
Salinity 
Semivolatile organic compound 
Coliform 
Total organic carbon 
Total petroleum hydrocarbons-extractable 
Total petroleum hydrocarbons-purgeable 
Total recoverable petroleum hydrocarbons 
Microgram per liter 
Volatile organic compound 

Organic results of less than 10 are reported to one significant figure, and results of greater than or equal to 10 are reported to two significant figures. 
Inorganic results of less than 10 are reported to two significant figures, and results of greater than or equal to 10 are reported to three significant figures. 
Values that are not nondetects are compared to screening criteria before the significant figure rule is applied. Both the value and the screening criteria are 
then rounded for reporting purposes. 
Blank boxes indicate that screening critera have not been established for these analytes. 
Total nLa11ber of samples analyzed 
Total number of samples showing concentrations greater than detection limit 
Total number of samples showing concentrations greater than tap water PRG 
California-modified PRGs were used for the following analytes: 1,2-Dibromo-3-chloropropane, benzo[a)pyrene, benzo[k]fluoranthene, cadmium, chromium VI, 
chrysene, lead, nickel, and tetrachtoroethytene (PCE). 
For the analytes listed below, Region IX PRGs are not available; therefore, PRGs for similar chemicals were used as follows: 

Analyte: 

2-Methylnapthalene 
Acenaphthylene 
Alpha-chlordane 
Aroclor-1260 
Benzo(g,h,i)perylene 
Delta BHC 
Endosul fan I 
Endosulfan sulfate 
Endrin aldehyde 
Endrfn ketone 
Garrrna-chlordane 
Phenanthrene 

Similar Analyte: 

Naphthalene 
Acenaphthene 
Chlordane 
Polychlorinated biphenyls 
Naphthalene 
HCH-technical 
Endosul fan 
Endosulfan 
Endrin 
Endrin 
Chlordane 
Naphthalene 

EPA Title 40 Code of Federal Regulations or California Code of Regulations Title 22 MCL used, whichever is more stringent 
Total number of samples showing concentrations greater than MCL 
Total number of samples showing concentrations greater than NAWQC; 
NAWQC based on 4-day average study of saltwater aquatic life 
Total nL.illber of samples showing concentrations greater than TPH, TRPH, or O&G screening level, not PRG value 
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Sta ti on Number 

Sample Nt..m1ber 

Sample Date 

Metal (ug/L) 

ANTIMONY 
ARSENIC 
BARIUM 
CALCIUM 

.COPPER 
IRON 
MAGNESIUM 
MANGANESE 

MOLYBDENUM 
POTASSIUM 
SIL VER 
SODIUM 

ZINC 

Volatile Organic Compound (ug/L) 

1,2-DICHLOROETHENE (TOTAL) 

Oil and Grease (ug/L) 

TOTAL OIL & GREASE 

Anion (ug/L) 

CHLORIDE 
NITRATE 
ORTHOPHOSPHATE 
SULFATE 

Solids (ug/L) 

TOTAL DISSOLVED SOLIDS 

pH (pH units) 

PH 

TABLE4.S-9 

MONITORING WELL GROUNDWATER ANALYTICAL RESULTS- IR-17 
HUNTERS POINT SIDPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR17MW11A 

9134X199 

08/29/91 

NO (8.1) 
60,900 

NO (1.7) 
965,000 

NO (2.6) 

s 

ND (5,000) 

3,610,000 
NO (SOD) 

NO (2,000) 
450,000 

NA 

NA 

!R17MW11A 

9209XS70 

02/28/92 

IR17MW11A 

9238X760 

09/16/92 

ND (26.3) 
NO (31.0) 

45 .3 
90,200 

NO (3.5) NO (2.2) 
NO (10. 7) 448 

n~is~~in1 n n @!i@a~f~ 
5.9 NO (5.4) 

44,200 71,000 
NO ( 1 . 7) NO (3.1) 
629,000 1,190,000 

NO (1.9) NO ( 1.4) 

4 3 

NO (5,000) NO (5,000) 

784,000 1,140,000 
300 480 

1,400 2,100 
189,000 181,000 

2,100,000 2,800,000 

NA 7.9 
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!R17MW11A 

9238X761 

09/16/92 

NO (2.2) 
NO (26.6) 

I mm ~higfgr 
NO (5.4) 

56,300 
NO (3.1) 
767,000 

NO (1.4) 

4 

NO (5,000) 

1,180,000 
NO (200) 

2,200 
198,000 

2,700,000 

8.0 

IR17MW11A 

9603J803 

01/16/96 

NO (5.0) 
NO (77.6) 

r rt 1iiiiir••···· 
3.6 

71,800 
NO (0.50) 

588,000 

NO (11.1) 

5 

NA 

NA 
NA 
NA 
NA 

NA 

7.8 

IR17MW12A IR17MW12A 

9134X198 9209XS68 

08/29/91 02/27/92 

NO (4.6) NO (4.4) 
47,900 46,200 

NO (1. 7) NO (1. 7) 
545,000 546,000 

NO (9.6) NO (1.9) 

NO (5) NO (5) 

NO (5,000) NO (5,000) 

635,000 893,000 
290 NO (SOD) 

NO (200) ND (2,000) 
267,000 265,000 

NA 2,200,000 

NA NA 



Station Number 

Sample Number 

Sample Date 

Metal (ug/L) 

ANTIMONY 
ARSENIC 
BARIUM 
CALCIUM 

COPPER 
IRON 
MAGNESIUM 
MANGANESE 

MOLYBDENUM 
POTASSIUM 
SILVER 
SODIUM 

ZINC 

Volatile Organic Compound (ug/L) 

1,2-DICHLOROETHENE (TOTAL) 

Oil and Grease (ug/L) 

TOTAL OIL & GREASE 

Anion (ug/L) 

CHLORIDE 
NITRATE 
ORTHOPHOSPHATE 
SULFATE 

Solids (ug/L) 

TOTAL DISSOLVED SOLIDS 

pH (pH units) 

PH 

TABLE 4.5-9 (Continued) 

MONITORING WELL GROUNDWATER ANALYTICAL RESULTS- IR-17 
HUNTERS POINf SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR17MY12A IR17MY13A IR17MY13A IR17MY13A IR17MY13A 

9238X770 9134X196 9134X197 9209X571 9209X572 

09/17/92 08/29/91 08/29/91 02/28/92 02/28/92 

ND (5.4) ND (6. 1) ND (6.9) 8.4 6.8 
49,000 74, ?DO 71,600 83,000 ,,,,,,,,,,,]l,~g9,,,,,,,,,,,,,,,, 

ND (3. 1) ND C 1. 7) ND (1. 7) ND (1.7) ,,,,,, ,,,, 8',':"'2'3, ':Bi'"'°'"'°'"'°'''.,.,·.·.· 
484,000 1,470,000 1,370,000 1,970,000 1,590,000 

ND (1.4) ND (12.9) 13.6 ND ( 1.9) ND (1. 9) 

ND (5) ND (5) ND (5) ND (5) ND (5) 

ND (5) 9,900 9,700 7,9DO ND (5 ,OODJ 

881,000 2,010,000 2,070,000 3,770,000 3,620,000 
ND (200) ND (500) ND (500) ND C 500) ND (500) 
ND (600) ND (2,000) ND (2,000) ND (2,000) ND (2,000) 
192,000 274,000 293,000 382,000 426,000 

2,200,000 NA NA 6,300,000 5,200,000 

7.8 NA NA NA NA 
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IR17MY13A 

9238X771 

09/17/92 

ND (26.3) 
ND (31.0) 

45.9 
106,000 

ND (5 .4) 
79,000 

ND (3. 1 J 
1,340,000 

ND C 1 .4) 

ND (5) 

ND (5,000) 

2,960,000 
ND (200) 

1,300 
477,000 

6,500,000 

7.7 



Notes: 

NA 
ND() 
~g/L 

* 
B 
s 

il 

TABLE 4.5-9 (Continned) 

MONITORING WELL GROUNDWATER ANALYTICAL RESULTS - IR-17 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Not analyzed 
Not detected (detection limit in parentheses) 
Microgram per liter 

Detected concentration greater than U.S. Environmental Protection Agency Region IX preliminary remediation goals (PRG) for tap water 
Detected concentration greater than National Ambient ~ater Quality Criteria (NAYOC) based on 4-day average study of saltwater aquatic life 
Detected concentration greater than maximum contaminant level (MCL) 
U.S. Environmental Protection Agency Title 40 Code of Federal Regulations or California Code of Regulations Title 22 MCL used, whichever is more stringent 

Detected concentration greater than at least one screening criterion. 
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TABLE4.6-1 

SUMMARY OF STORM DRAIN SEDIMENT ANALYTICAL TESTS· IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

"' 0 
~ :!: z "' ~ J 

0 w z " < 
" ,c 0 ~ z Ill 

STATION NO. SAMPLE NO. "' .. ::; w 
< < u u "' 

PA50CB400 9310X930 ✓ ✓ ✓ 

PA50CB406 9309X925 ✓ ✓ ✓ 

Notes: 

CHROM 
CYAN 
DIOXIN 
O&G 
PAH 
PCTMST 
PEST 
PHYS 
SAlfN 
svoc 
SOLIDS 
TQC 
!MICROS 
TPHEXT 
TPHPJHi 
TRPH 
voe 

CHROMIUM Vl 
Cyanide 
Dioxins and Furans 
Total oil and grease 
Potynuclear aromatic kydrocarbons 
Percent moisture 
Pesticides/potychlorinated blphenyls 
Pnrsical characteristic 
Sa inity 
Semivolatile organic corr.pounds 
Total dissolved sol itls 
Total organjc carbon 
Coliform 
Total petroleum hyctrocarbons-extractabte 
Total petroleum hydrocarbons~purgeable 
Total recoverable petroleun hydrocarbons 
Volatile orgardc compounds 

~ <I> t!l 
"' ,. e " "' ~ "' u u 

"' : ~ "' .. J J g u 
iS :I: u w % % < 0 "' 0 

a. 0. a. a. "' "' "' ~ ~ 

✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

~ "' "' "' w a. ~ 
% : 0. u 
a. 0. "' §1 ~ ~ ~ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 



ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CAOHiUM 

CALCIUM 

CHRc»IIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIOM 

MANGANESE 

MERCURY 

MOLYBDENUM 

NICKEL 

POTASSIUM 

SILVER 

SOO!UM 

VANADIUM 

ZINC 

TABLE 4.6-2 

STATISTICAL SUMMARY OF STORM DRAIN SEDIMENT ANALYTICAL RESULTS- IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

7.1 119 63.0 MG/KG 8.0 2 2 30.7 681 

5.2 38.2 21.7 MG/KG o. 72 2 2 0.32 2 2.0 

218 329 273 MG/KG 0.57 2 2 5,340 0 100,000 

0.18 0.36 0.27 MG/KG 0.23 2 2 0.14 2 1.1 

2 .1 2. 1 2. 1 MG/KG 0.51 2 9.0 0 852 

14,600 30,100 22,300 MG/KG 17.0 2 2 

90.6 281 186 MG/KG 0.92 2 2 211 1,580 

12.4 12.4 12.4 MG/KG 0.73 2 

263 1,710 987 MG/KG 0.58 2 2 2,850 0 63,300 

29,200 63,400 46,300 MG/KG 3.4 2 2 

498 764 631 MG/KG 6.9 2 2 130 2 1,000 

8,710 12,900 10,800 MG/KG 18.0 2 2 

363 808 585 MG/KG 0.35 2 2 382 8,300 

0.24 22.0 11. 1 MG/KG O.SB 2 2 23.0 0 511 

23.2 170 96.6 MG/KG 1.1 2 2 383 0 8,520 

90.2 531 311 MG/KG 8.8 2 2 150 34,100 

526 1,910 1,220 MG/KG 194 2 2 

1.6 1.6 1.6 MG/KG 0.89 2 383 0 8,520 

476 3,750 2,110 MG/KG 29.6 2 2 

44.9 573 309 MG/KG 0.88 2 2 537 11,900 

m 1,860 1,320 MG/KG 0.81 2 2 23,000 0 100,000 

Page 1 

0 9.05 

2 11.10 

0 314.36 

0 0.71 0 

0 3.14 0 

0 h 

h 0 

0 124.31 2 

0 8.99 2 

0 1431.18 0 

0 2.28 

0 2.68 2 

0 h 

0 1.43 

0 117.17 

0 109.86 2 



voe 

svoc 

PEST 

TPHPRG 

TPHEXT 

ETHYLBENZENE 

XYLENE (TOTAL) 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANIHENE 

BEN20(G,H,l)PERYL€NE 

BENZO(K)FLUORANIH€NE 

TABLE 4.6-2 (Continued) 

STATISTICAL SUMMARY OF STORM DRAIN SEDIMENT ANALYTICAL RESULTS. IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

460 UG/KG 110 1,300,000 0 13,600,000 

34 34 34 UG/KG 61 2 2,9-00,000 0 3,100,000 

64 64 64 UG/KG 61 2 980,000 0 980,000 

400 400 400 UG/KG 2,800 2 19,000 0 19,000 

4,600 4,600 4,600 UG/KG 2,800 2 610 2,600 

3,200 3,200 3,200 UG/KG 2,800 2 61 260 

5,700 5,700 5,700 UG/KG 2,800 2 610 2,600 

1,100 1,100 1,100 UG/KG 2,800 2 800,000 0 800,000 

1,200 1,200 1,200 UG/KG 2,800 2 610 26,000 

B!S(2-ETHYLHEXYL)PHIHALAIE 35,000 35,000 35,000 UG/KG 2,800 2 32,000 140,000 

BUTYLBENZYLPHIHALATE 26,000 26,000 26,000 UG/KG 2,800 2 13,000,000 0 100,000,00 

CHRYSENE 2,900 2,900 2,900 UG/KG 2,800 2 6,100 0 24,000 

Dl-N~BUTYLPHTttALATE 900 900 900 UG/KG 2,800 2 6,500,000 0 68,000,000 

FLUO!<AN IHENE 4,700 4,700 4,700 UG/KG 2,800 2 2,600,000 0 27,000,000 

lNDEN0(1,2,3-CD)PYRENE 1,600 1,600 1,600 UG/KG 2,800 2 610 2,600 

PHENA!ITHRENE 700 700 700 UG/KG 2,800 2 800,000 0 800,000 

PYREHE 5,300 5,300 5,300 UG/KG 2,800 2 2,000,000 0 20,000,000 

AROCLOR-1242 64 64 64 UG/KG 70 2 

AROCLOR-1254 140 140 140 UG/KG 70 2 1,400 0 19,000 

AROCLOR-1260 130 970 550 UG/KG 75 2 2 66 2 340 

TPH-GASOLINE 53 53 53 MG/KG 6 2 100 01 

TPH-OIESEL 1,000 1,000 l,000 MG/KG 120 2 1,000 Oi 
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0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 



TRPH 

TABLE 4.6-2 (Continued) 

STATISTICAL SUMMARY OF STORM DRAIN SEDIMENT ANALYTICAL RESULTS - IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

TPH-EXTRACTABLE UNKNOWN HYDRO. 1,000 1,000 1,000 MG/KG 63 1.000 

fRPH 3,800 5,9001 4,900 MG/KG 210 2 2 1,000 21 
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Notes: 

CYAN 
EPA 
HPAL 
MG/KG 
o&G 
PCTMST 
PEST 
PHYS 
PRG 
SALIN 
svoc 
TM!CROB 
TDC 
TPHEXT 
TPHPRG 
TRPH 
UG/KG 
voe 
a 

b 
C 
d 
e 
t 

TABLE 4.6-2 (Continued) 

STATISTICAL SUMMARY OF STORM DRAIN SEDIMENT ANALYTICAL RESULTS - IR-22 
HUNTERS POINT SHIPYARD, PARCEL 0 REMEDIAL INVESTIGATION 

Cyanide 
U.S. Envlrorvnental Protection Agency 
Hunters Point arrt)ient level 
Milligram per ~ilogram 
Total oil and grease 
Percent ffi!')isture 
Pesticide/polychlorinated biphenyl 
Physical characteristic 
Preliminary remediation goal 
Sallnity 
Semivotatile organic c~und 
Coliform 
Total organic carbon 
Total petroleun hydrocarbons~extractabie 
Total petrole1.111 hydrocarbons~purgeable 
fatal recoverabte petroleun hydrocarbons 
Microgram per kilogram 
Volatile organic compound 

Organic results of less than 10 are reported to one significant figure, and results of greater than or equal to 10 are reported to two significant figures* 
inorganic results of less than 10 are reported to two significant figures, and results of greater than or equal to 10 are reported to three significant figures. 
Values that are not nondetects are compared to screening criteria before the significant figure rule is applied. Both the value and the screening criteria are 
then rounded for reporting purposes. 
Blank boxes irx:licate that screening critera have not been established for these analytes. 
Total nlflber of samples analyzed 
Total nurt::.er of sarrples showing concentrations greater than detection limit 
Total number of sampleS showing concentrations greater than residential PRG 
Total nunber of samples showing concentrations greater than inc:tustrial PRG 
California-modified PRGs were used for the following analytes: 1,2-Dibromo-3~chtoropropane~ benzo[aJpyrene, benzo[k)fluoranthene, cadniun, chromiun Vl, 
chrysene, lead, nickel, and tetrachloroethylene (PCE). 
for the analytes listed below, Region lX PRGs are not available; therefore, PRGs for similar chemicals were used as follows: 

Anal yte: 

2•Methylnapthalene 
Acenaphthylene 
Alpha~chlorrlane 
Aroclor~1260 
Benzo(g#h,i)perylene 
Delta BHC 
Enclosulfan f 
Endosulfan sulfate 
Endrin aldehyde 
Endrin ketone 
Gamna-chlordane 
Phenanthrene 

Similar Analyte: 

Naphthalene 
Acenaphthene 
Chlordane 
Polychlorinated biphenyls 
Naphthat ene 
HcH~technical 
Erx:losutfan 
Endosul fan 
Erx:lrln 
Endrin 
Chlordane 
Naphthaier,e 

Total nunber of serrptes showing concentrations greater than HPAL 
HPALs for chromiun, cobalt, and nickel are based on the concentration of magnesit.rTI in each sample· thus, no single value applies to ell sall1)les. 
The range of HPAt values for chromiun, cobalt, and nickel are 175.758 to 230.357, 29.223 to 35.Bi!, anc:t 205.690 to 298.457 mg/kg respectively. 
TQtal number of saJlllles sho~ing concentrations greeter than TPH, TRPH, or O&G screening level, not PRG value 
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Station Number 

Sampling Depth (feet bgs) 

Sample Nunber 

Sample Date 

Metal (mg/kg) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 

COBALT 
COPPER 
IRON 
LEAD 

MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 

NICKEL 
POTASSIUM 
SILVER 
SOOIUM 

VANADIUM 
ZINC 

Cyanide (ng/kg) 

CYANIDE 

Volatile Organic Compound (ug/kg) 

ETHYLBENZENE 
XYLENE (TOTAL) 

TABLE 4.6-3 

STORM DRAIN SEDIMENT ANALYTICAL RESULTS- IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

PA50CB400 

2.10 

9310X930 

03/08/93 

NO (1,100) 

NO (21) 
NO (21) 

PA50CB406 

2. 10 

9309X925 

03/05/93 

10,100 

·•·u·••:••sfal•l·•••··· ... •·•·•···· 
218 

8,710 
363 

t 2i%1f~ x•······· 
90.2 
526 

NO (0.48) 
476 

460 

34 
64 

Semivolatile Organic Compound ( ug/kg) 

ANTHRACENE 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
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TABLE 4.6-3 (Continued) 

STOR.'\1 DRAIN SEDIMENT A.'IIIALYTICAL RESULTS - IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Number PA50CB400 PA50CB406 

Sa~l ing Depth (feet bgs} 2.10 2.10 

Sarrple NU'flber 9310X930 9309X925 

Sarrple Date 03/08/93 03/05/93 

Semivolatile Organic Compound (uglkg) 
SENZO(G,H,l)PERYLENE 

1 !:tiit!&it~ll1iili! 
NO (120,000} 

BENZO(K}FLUORANTHENE NO (120,000) 
81S(2·ETHYLHEXYL)PHTHALATE NO (120,000) 
BUTYLBENZYLPHTHALATE 26,000 NO (120,000} 

CHRYSENE 2,900 NO (120,000) 
01-N-BUTYLPHTHALATE 900 NO (120,000) 
FLUORANTHENE ff\Jif?~;lgpr tA ; ND (120,000) 
!HOEN0(1,2,3·CO)PYRENE ; NO (120,000) 

PHENANTHRENE 700 NO (120,000) 
PYRENE 5,300 NO (120,000) 

Pesticide/Polychlorinated Biphenyl (ug/kg) 
AROCLOR-1242 NO (81) 
AROCLOR • 1254 "" /i;%f~ia~lis!W't!!i AROCLOR • 1260 

TPH-Purgeable (mg/kg) 
TPH-GASOLINE NO (2) 53 

TPH-Extractable (mg/kg) 
TPH-O!ESEL NO (63) 1,000 
TPH-EXTRACTABLE UHKNO\IN HYOROCARB(l/j 1,000 NA 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 

TRPH 3,800 5,900 

Percent Moisture (%) 

% SOLIDS NA 82.1 

pH (pH units) 

PH 7.6 9.4 
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Notes: 

% 
bgs 
mg/kg 
NA 
ND() 
µ.g/kg 

• 
# 

• 

TABLE 4.6-3 (Continued) 

STORM DRAIN SEDIMENT ANALYTICAL RESULTS- IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Percent 
Below ground surface 
Milligram per kilogram 
Not analyzed 
Not detected (detection limit in parentheses) 
Microgram per kilogram 

Detected concentration greater than U.S. Environmental Protection Agency Region IX preliminary remediation goals (PRG) for residential use 
Detected concentration greater than U.S. Environmental Protection Agency Region IX PRG for industrial use 
Detected concentration greater than the Hunters Point ambient level • 

t:J Detected concentration greater than at least one screening criterion. 
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TABLE 4.6-4 

SUMMARY OF OTHER SEDIMENT ANALYTICAL TESTS. IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

"' 0 
~ z z "' i ~ 

.., 
8 w z < 

"' .. < ... 
z "' = ► w STATION NO. SAMPLE NO. < < u u 0 ll: 

IR22SB01 9322X998 ✓ ✓ ✓ ✓ 

lR22SB02 9322X999 ✓ ✓ ✓ ✓ 

Notes: 

CHROH 
CYAN 
OIOXIN 
O&G 
PAH 
PCTMST 
PEST 
PHYS 
SALlN 
svoc 
SOLIDS 
TOC 
TM! CROB 
TPHEXT 
TPHPRG 
TRPH 
voe 

CHROMIUM VI 
Cyanide 
Dioxins end Furans 
Total oil and grease 
Potynuclear arOtMtic hydrocarbons 
Percent moisture 
Pesticides/potychlorinated biphenyls 
Physical characteristic 
Salinity 
Semivotatile organic compounds 
Total dissolved solids 
Total organic carbon 
Col Harm 
Total petroleum hydrocerbons~extractable 
Total petroleum hydrocarbons~pvrgeabte 
Total recoverable petroleum hydrocarbons 
Volatile organic c~ounds 

"' ... "' 0 

"' ... :!: e u "' >: "' u 
"' = ... "' ► 

.., .., g u .. < u w = = ~ 0 0: 0 
a .. .. .. 0. .. "' "' ... ... 
✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 
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... "' X " w .. = = = .. 
~ .. .. " ~ ... ... 

✓ ✓ ✓ 

✓ ✓ ✓ 



METAL ALUMINUM 

ARSENIC 

BARIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

MOLYBDENUM 

POTASSIUM 

SODIUM 

VANADIUM 

ZINC 

CYAN CYANIDE 

PEST ALPHA-CHLORDANE 

AROCLOR-126D 

TPHEXT TPH·DIESEL 

o&G TOTAL OIL & GREASE 

TABLE 4.6-5 

STATISTICAL SUMMARY OF OTHER SEDIMENT ANALYTICAL RESULTS- IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

798 976 887 MG/KG 4.3 2 2 76,700 0 

2.3 2.7 2.5 MG/KG 0.53 2 2 0.32 2 

41.5 56.7 49. 1 MG/KG 1.2 2 2 5,340 0 

422 604 513 MG/KG 13.7 2 2 

13.2 18.6 15.9 MG/KG 0.55 2 2 211 0 

0.97 1.4 1.2 MG/KG 0.67 2 2 

15.7 15 .7 15 .7 MG/KG 0.49 2 2,850 0 

1,850 2,410 2,130 MG/KG 3.2 2 2 

121 153 137 MG/KG 3.6 2 2 130 

333 452 392 MG/KG 81.2 2 2 

16. 1 20.7 18.4 MG/KG D.28 2 2 382 0 

,. 1 11 .8 6.5 MG/KG D.05 2 2 23.0 0 

0.86 1.3 1. 1 MG/KG 0. 71 2 2 383 0 

238 265 252 MG/KG 83.6 2 2 

105 115 110 HG/KG 11.9 2 2 

2.8 3.6 3.2 HG/KG 1. 1 2 2 537 0 

157 200 179 HG/KG 0.55 2 2 23,000 D 

70.0 7D.O 7D.O UG/KG 40.D 2 1,3DO,OOO 0 

9 9 9 UG/KG 2 2 340 D 

120 340 230 UG/KG 33 2 2 66 2 

23 36 30 HG/KG 1D 2 2 1,000 Oi 

450 870 660 HG/KG 25 2 2 1,00D Oi 

Page 1 

100,000 0 

2.0 2 11.10 0 

100,000 0 314.36 0 

1,580 0 h 0 

h 0 

63,300 0 124.31 0 

1,000 D 8.99 2 

8,300 0 1431.18 0 

511 0 2.28 

8,520 0 2.68 D 

11,900 0 117.17 0 

100,00D D 1D9.86 2 

13,6DD,ODD D 

1,500 0 

340 



Notes: 

CYAN 
EPA 
HPAl 
MG/KG 
o&G 
PCTMST 
PEST 
PHYS 
PRG 
SALIN 
svoc 
TM!CROS 
roe 
TPHEXT 
TPHPRG 
!RPH 
UG/KG 
voe 
a 

b 
C 

d 
• f 

TABLE 4.6-5 (Continued) 

STATISTICAL SUMMARY OF OTHER SEDIMENT ANALYTICAL RESULTS. IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Cyanide 
U.S. Enviromiental Protection Agency 
~unters Point arrbfent level 
Milligram per kilogram 
Total oil and grease 
Percent moisture 
Pesticide/potychlorinated biphenyl 
Physical characteristic 
Preliminary remediation goal 
Salinity 
semivolatite organic c°""'°und 
Coli form 
Total organic carbon 
Total petroleum hydrocarbonswextractable 
Total petroleum hydrocarbons-purgeable 
Total recoverable petrolet.lfl hydrocarbons 
Microgram per kilogram 
Volatile organic c~und 

Organic results of less than 10 are reported to one significant ffgure, and results of greater than or equal to 10 are reported to tWo significant figures# 
Inorganic results of less than 10 are reported to two significant figures, and results of greater than or equal to 10 are reported to three significant flgures. 
Values that are not nondetects are corr-pared to screening criteria before the significant figure rule is applied# Both the value and the screening criteria are 
then rounded for repcirting purJX)ses. 
Blank boxes indicate that screening critera have not been established for these analytes~ 
Total numl:>er of samples analyzed 
Total nl.fllber of samples showing concentrations greater than detection limit 
Total nt..mber of sa!Jl)les showing concentrations greater than residential PRG 
Total numl:>er of s~ies showing concentrations greater than industrial PRG 
California-modified PRGs were used for the following ahalytes: 1,2~Dibromo➔ 3~chloropropane, benzo[a]pyrene, benzo[k]fluoranthene, cadnillfl, chromillll VI~ 
chrysene1 lead, nickel, and tetrachloroethylene (PCE)# 
For the analytes listro below, Region lX PRGs are not available; therefore, PRGs for similar chemicals were usro as fotlows: 

Analyte: 

2•Methytnapthatene 
Acenaphthytene 
Alpha-chlordane 
Aroclot-1260 
Benzo(g,h#i)perylene 
Delta BHC 
Endosut fan I 
Endosulfan sulfate 
Endr t n aldehyde 
Endrin ketone 
Garrma-chlordane 
Phenanthrene 

Similar Analyte: 

Naphthalene 
Acenaphthene 
Chlordane 
Potychlorlnatro biphenyls 
Napnthatene 
HCH~technicat 
Endosul fan 
Endosut fan 
Endrin 
Endrln 
Chlordane 
Haphthalene 

Total rnnber of sanples showing concentrations greater than HPAL 
HPALs for chromiUTJ, cobalt, and nickel are based on the concentration of magnesiun in each sanple; thus no single value applies to alt s~les. 
The range of HPAl values for chromillfl, cobalt, and nickel are 18.534 to 22.879, 5.387 to 6.311, and 9.306 to 12.435 mg/kg respectively. 
Total nl.nber of saq:iles showing concentrations greater than TPH, TRPH, or O&G screening level, not PRG value 
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TABLE 4.6-6 

OTHER SEDIMENT ANALYTICAL RESULTS- IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nurber IR22SB01 IR22SB02 

Sa~l ing Depth (feet bgs) 0. 75 0. 75 

Sample Nllllber 9322X998 9322X999 

Sarrple Date 06/01/93 06/01/93 

Metal (mg/kg) 

ALUMINUM ·••·••··••·····•·ns •.•..•.•..•...•... r1ri ARSENIC •• ,.,:.c:c.:2;3:*#""'··. 
BARIUM 41.5 56.7 
CALCIUM 422 604 

CHROMIUM 13.2 18.6 
COBALT 0.97 1.4 
COPPER 15.7 ND (12.6) 
IRON 1,850 2,410 

LEAD . ~ MAGNESIUM 
MANGANESE 1F1 MERCURY 1. •• 
MOLYBDENUM 0.86 1.3 
POTASSIUM 238 265 
SODIUM 105 115 
VANADIUM 2.8 3.6 

ZINC ~ 
Cyanide (ug/kg) 

CYANIDE 70.0 ND (40.0) 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

ALPHA-CHLORDANE ,,. 
0 

AROCLOR-1260 

TPH-Extractable (mg/kg) 

TPH-DIESEL 23 36 

Oil and Grease (mg/kg) 

TOTAL OIL & GREASE 870 450 

Percent Moisture (%) 

% SOLIDS 98.9 98.7 
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Station Nunber 

Saffl.)ling Depth (feet bgs) 

Sam;,te Nl..mber 

Sample Date 

TABLE 4.6-6 (Continued) 

OTHER SEDIMENT AI'iALYflCAL RESULTS - IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

JR22SB01 lR22SB02 

0.75 0.75 

9322X998 9322X999 

06/01/93 06/01/93 

pH (pH units) 
PH 

Notes: 

% 
bgs 
mg/kg 
NA 
NO() 
•gfkg 

• 

7.4 I 

Percent 
Belou ground surface 
Milligram per kilogram 
Not analyzed 
Not detected {detection l iml t in parentheses) 
Microgram per kilogram 

7.3 

Oetected concentration greater than U.S. Environmental Protection Agency Region IX preliminary remediation goals (PRG) for residential use 
Detected concentration greater than U.S. Environmental Protection Agency Region JX PRG for industrial use 
Detected concentration greater than the Hunters Point ambient level. 

Detected concentration greater than at least one screening criterion. 
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TABLE 4.6-7 

SUMMARY OF SOIL ANALYTICAL TESTS - IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

"' m 0 
~ z ~ "' 0 ~ "' z "' ~ ;; ~ "' z " "' X "' 0 w z "' :c ~ "' ::; ::; u u w 0. % 

i m "' "' " ~ "' % ~ "' >- 0 i: u % % 0. u 
"' % >- ;::; w :g "' u w % % "' " > 0 0. 0. "' 0 STATION NO. SAMPLE NO. "' "' u u :c 0. 0. 0. 0. 0. "' "' "' ~ ~ ~ ~ ~ > 

IR22B001 9320A046 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR22B002 9317A819 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR22B002 9317A820 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR22B003 9320A044 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR22B003 9320A045 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR22B004 9320A043 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR22B005 9317A821 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR22B006 9320A040 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR22B006 9320A041 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR22B006 9320A042 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR22B009 9319A942 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR22B009 9319A943 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR22B009 9319A944 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR22B009 9319A945 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR22B009 9319A948 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR22B009 9319A949 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 
IR22B009 9319A950 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR22B011 9320A003 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR22B011 9320A004 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR22B011 9320A005 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR22B011 9320A006 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR22B011 9320A007 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR22B011 9320A010 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR228011 9320A011 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 
IR22B012 9319A954 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR22B012 9319A955 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR22B012 9319A956 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR22B012 9319A957 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR22B012 9319A960 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR22B012 9319A961 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR22B012 9319A962 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

I R22B013 9320A001 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 
IR22B013 9320A994 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR22B013 9320A995 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR22B013 9320A996 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

I R22B013 9320A997 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR22B013 9320A998 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 
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STATION NO. 

!R22B013 

!R22B014 

!R22B014 

!R22B014 

!R22B014 

!R22B014 

!R22B014 

IR22B014 

IR22B016 

IR22B016 

IR22B016 

!R22B016 

IR22B017 

IR22B017 

IR22B017 

IR22B017 

IR22B017 

IR22B017 

IR22B019 

IR22B019 

IR22B019 

IR22B019 

IR22B019 

IR22B019 

IR22B019 

IR22B021 

IR22B021 

IR22B021A 

!R22B021A 

!R22B022 

IR22B022 

!R22B022 

!R22B023 

!R22B023 

!R22B023 

IR22B023 

TABLE 4.6-7 (Continued) 

SUMMARY OF SOIL ANALYTICAL TESTS - IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

~ 
0 

~ 
m 

~ ~ ~ 0 z ~ ~ J ~ 
~ ~ ~ 0 w z X < :,: ~ ~ u u m ~ < 0 ~ " X ~ ~ ► J J 0 i' u 

SAMPLE NO. z ~ X ► w "" < u w X X < 0 > 0 < < u u 0 :,: 0 0. 0. 0. 0. 0. ~ ~ ~ ~ ~ 

9320A999 ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

9318A822 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

9318A823 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

9318A824 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

9318A825 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

9318A826 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

9318A827 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

9318A830 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

9317A815 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

9317A816 ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

9317A817 ✓ ✓ ✓ ✓ ✓ ✓ 

9317A818 ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

9320A020 ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

9320A021 ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

9320A022 ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

9320A023 ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

9320A026 ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

9320A027 ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

9318A831 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

9318A832 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

9318A833 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

9318A834 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

9318A835 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

9318A836 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

9318A838 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

9419R115 ✓ ✓ ✓ 

9419R116 ✓ ✓ ✓ 

9419R117 ✓ ✓ ✓ 

9419R118 ✓ ✓ ✓ 

9419R119 ✓ ✓ ✓ 

9419R120 ✓ ✓ ✓ 

9419R121 ✓ ✓ ✓ ✓ 

9419R125 ✓ ✓ ✓ 

9419R126 ✓ ✓ ✓ 

9419R127 ✓ ✓ ✓ 

9419R128 ✓ ✓ ✓ 
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~ " X ~ 
w 0. X 
X X 0. u 
0. 0. ~ 0 
~ ~ ~ > 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ 



TABLE 4.6-7 (Continued) 

SUMMARY OF SOIL ANALYTICAL TESTS- IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

STATION NO. SAMPLE NO. 

JR22B026 96050052 

IR22B026 96050053 

JR22B026 96050054 

IR22B026 96050055 

IR22B026 96050056 

IR22B026 96050057 

JR22B026 96050058 

IR22B026 96050059 

JR22B026 96050060 

IR22B027 96050062 

IR22B027 96050063 

IR22B027 96050066 

JR22B027 96050067 

IR22B027 96050068 

IR22MW07A 9319A936 

IR22MW07A 9319A937 

I R22MW07A 9319A938 

IR22MW07A 9319A939 

IR22MW07A 9319A940 

I R22MW07A 9319A941 

Notes: 

CHROM 
CYAN 
DIOXIN 
O&O 

CHROMIUM VJ 
Cyanide 
Dioxins and Furans 
Total oil and grease 

"' 0 
~ 

z "' ~ 0 w z 
a, ~ "' z "' : ► 

"' "' u u 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 

Polynuclear aromatic hydrocarbons 
Percent moisture 
Pesticides/polychlorinated biphenyls 
Physical characteristic 
Salinity 
Semivolatile organic compounds 
Total dissolved solids 
Total organic carbon 
Coliform 

z 
x 
0 

Q 

PAH 
PCTMST 
PEST 
PHYS 
SALIN 
svoc 
SOLIDS 
TDC 
TMICROB 
TPHEXT 
TPHPRO 
TRPH 
voe 

Total petroleum hydrocarbons-extractable 
Total petroleum hydrocarbons-purgeable 
Total recoverable petroleum hydrocarbons 
Volatile organic compounds 

a, 
~ "' 0 

~ "' z e ~ 

"' "' ~ "' - u u 
~ " : ~ "' ► ~ ~ 0 i u w lS "' u w : : "' 0 > 0 

"' 0. 0. 0. 0. 0. "' "' "' ~ ~ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ ✓ 
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~ " X ~ 
w 0. : 
: : 0. u 
0. 0. ~ g ~ ~ ~ 

✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 



METAL ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CAOMIUM 

CALCIUM 

CHROMIUM 

CHROMIUM VI 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

MOLYBDENUM 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

TABLE 4.6-8 

STATISTICAL SUMMARY OF SOIL ANALYTICAL RESULTS- IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

2,320 66,700 24,400 MG/KG 4.7 93 93 76,700 

o. 75 7.3 1.6 MG/KG 0.83 93 13 30.7 

0.45 89.0 5.0 MG/KG 0.55 93 56 0.32 

14.8 643 108 MG/KG 0.80 93 93 5,340 

0.21 1.3 0.59 MG/KG 0. 11 93 14 0.14 

0.09 1.7 0.86 MG/KG 0.37 93 10 9.0 

1,640 310,000 34,500 MG/KG 10.3 93 93 

7. 1 514 101 MG/KG 0.43 93 93 211 

0.08 0.88 0.43 MG/KG o. 15 81 26 0.20 

2. 1 80.8 28.1 MG/KG 1.0 93 93 

3.2 2,370 80.5 MG/KG 0.63 93 89 2,850 

3,520 82,900 35,100 MG/KG 4.0 93 93 

0.49 352 11. 1 MG/KG 0.46 93 58 130 

1,660 110,000 18,700 HG/KG 9.5 93 93 

0 

0 

56 

0 

14 

0 

3 

18 

0 

48.4 2,540 842 MG/KG o. 16 93 93 382 89 

0.07 58.7 2.0 MG/KG 0.06 93 33 23.0 

1.2 4.6 2.5 MG/KG 0.80 93 3 383 0 

7.3 961 75.4 MG/KG 3.5 93 93 150 4 

148 4,790 1,160 MG/KG 75.3 93 84 

0.54 1.3 0.90 MG/KG 0.62 85 5 383 0 

0.39 3.0 1.5 MG/KG 0.38 93 15 383 0 

133 10,900 2,610 MG/KG 17.2 93 78 
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100,000 0 

681 0 9.05 0 

2.0 36 11. 10 

100,000 0 314.36 2 

1. 1 2 0.71 4 

852 0 3.14 0 

1,580 0 h 0 

225 0 

h 4 

63,300 0 124.31 3 

1,000 0 8.99 8 

8,300 0 1431.18 6 

511 0 2.28 

8,520 0 2.68 

34,100 0 h 0 

8,520 0 1.95 0 

8,520 0 1.43 8 



THALLIUM 

VANADIUM 

ZINC 

CYAN CYANIDE 

voe ACETONE 

CARBON DISULFIDE 

CHLOROFORM 

TOLUENE 

svoc 2,4-DJNITROTOLUENE 

2-METHYLNAPHTHALENE 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,l)PERYLENE 

BENZO(KJFLUORANTHENE 

CHRYSENE 

OIBENZ(A,H)ANTHRACENE 

FLUORANTHENE 

FLUORENE 

TABLE 4.6-8 (Continued) 

STATISTICAL SUMMARY OF SOIL ANALYTICAL RESULTS- IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

0.73 0. 73 0.73 MG/KG 0.46 93 

8.4 233 88.6 MG/KG 0.42 93 92 537 

16.4 305 68.5 MG/KG 0.56 93 92 23,000 

40.0 2,200 331 UG/KG 106 56 8 1,300,000 

63 160 110 UG/KG 10 80 3 2,000,000 

4 2 UG/KG 11 80 4 16,000 

2 7 4 UG/KG 11 80 5 530 

1 UG/KG 11 80 2 1,900,000 

75 75 75 UG/KG 330 82 130,000 

48 48 48 UG/KG 330 82 800,000 

50 50 50 UG/KG 450 82 360,000 

75 150 120 UG/KG 390 82 3 360,000 

48 400 250 UG/KG 390 82 4 19,000 

140 1,000 650 UG/KG 450 82 5 610 

70 1,100 550 UG/KG 430 82 6 61 

36 1,300 480 UG/KG 400 82 8 610 

40 430 240 UG/KG 450 82 5 800,000 

59 450 320 UG/KG 450 82 5 610 

43 1,000 350 UG/KG 400 82 10 6,100 

80 84 82 UG/KG 390 82 2 61 

35 1,700 540 UG/KG 390 82 11 2,600,000 

54 82 68 UG/KG 420 82 2 300,000 
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0.81 0 

0 11,900 0 117.17 23 

0 100,000 0 109.86 5 

0 13,600,000 0 

0 8,400,000 0 

0 52,000 0 

0 1, 100 0 

0 2,700,000 0 

0 1,400,000 0 

0 800,000 0 

0 360,000 0 

0 360,000 0 

0 19,000 0 

3 2,600 0 

6 260 4 

3 2,600 0 

0 800,000 0 

0 26,000 0 

0 24,000 0 

2 260 0 

0 27,000,000 0 

0 300,000 0 



NAPHTHALENE 

PHENANTHRENE 

PHENOL 

PYRENE 

PEST AROCLOR-1254 

TPHPRG TPHhGASOLINE 

TPHEXT TPH·DJESEL 

TPH-EXTRACTABLE UNKNOUN HYDRO. 

TPH·MOTOR OIL 

TRPH TRPH 

o&G TOTAL OIL & GREASE 

TABLE 4.6-8 (Continued) 

STATISTICAL SUMMARY OF SOIL ANALYTICAL RESULTS- IR-22 
IDJNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

270 UG/KG 450 82 5 610 

48 57 53 UG/KG 390 82 2 800,000 

36 950 300 UG/KG 400 82 9 800,000 

36 46 41 UG/KG 360 82 3 39,000,000 

36 2, 100 590 UG/KG 390 82 13 2,000,000 

19 26 23 UG/KG 37 83 2 1,400 

0.6 0.6 0.6 MG/KG 0.5 88 100 

6 83 22 MG/KG 27 89 9 1,000 

12 120 32 MG/KG 11 28 9 1,000 

6 6,500 880 MG/KG 320 21 11 1,000 

7 25 15 MG/KG 11 14 6 1,000 

39 4,000 340 MG/KG 39 67 57 1,000 
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0 2,600 0 

0 800,000 0 

0 800,000 0 

0 100,000,00 0 

0 20,000,000 0 

0 19,000 0 

Oi 

Oi 

Oi 

2i 

Oi 

Si 



Notes: 

CYAN 
EPA 
HPAL 
MG/KG 
o&G 
PCTMST 
PEST 
PHYS 
PRG 
SALIN 
svoc 
TMICROB 
TOC 
TPHEXT 
TPHPRG 
TRPH 
UG/KG 
voe 

a 

b 
C 

d 
e 
f 

g 
h 

TABLE 4.6-8 (Continued) 

STATISTICAL SUMMARY OF SOIL ANALYTICAL RESULTS- IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Cyanide 
U.S. Envirormental Protection Agency 
Hunters Point alTOient level 
Milligram per kilogram 
Total oil and grease 
Percent moisture 
Pesticide/polychlorinated biphenyl 
Physical characteristic 
Preliminary remediation goal 
Salinity 
Semivolatile organic compound 
Coliform 
Total organic carbon 
Total petroleU'Tl hydrocarbons-extractable 
Total petroleU'Tl hydrocarbons-purgeable 
Total recoverable petroleum hydrocarbons 
Microgram per kilogram 
Volatile organic c~und 

Organic results of less than 10 are reported to one significant figure, and results of greater than or equal to 10 are reported to two significant figures. 
Inorganic results of less than 10 are reported to two significant figures, and results of greater than or equal to 10 are reported to three significant figures. 
Values that are not nondetects are corrpared to screening criteria before the significant figure rule is applied. Both the value and the screening criteria are 
then rounded for reporting purposes. 
Blank boxes indicate that screening critera have not been established for these analytes. 
Total nUTber of sa~les analyzed 
Total nUTber of sarrples showing concentrations greater than detection limit 
Total nurber of sarrples showing concentrations greater than residential PRG 
Total nUTber of sa~les showing concentrations greater than industrial PRG 
California-modified PRGs were used for the following analytes: 1,2-Dibromo-3-chloropropane, benzo[aJpyrene, benzo[k]fluoranthene, caciniun, chromiU'Tl VI, 
chrysene, lead, nickel, and tetrachloroethylene (PCE). 
For the analytes listed below, Region IX PRGs are not available; therefore, PRGs for similar chemicals were used as follows: 

Analyte: 

2-Methylnapthalene 
Acenaphthylene 
Alpha-chlordane 
Aroclor-1260 
Benzo(g,h,i)perylene 
Del ta BHC 
Endosul fan I 
Endosul fan sulfate 
Endrin aldehyde 
Endrin ketone 
Ganrna-chlordane 
Phenanthrene 

Similar Analyte: 

Naphthalene 
Acenaphthene 
Chlordane 
Polychlorinated biphenyls 
Naphthalene 
HCH-technical 
Endosul fan 
Endosul fan 
Endrin 
Endrin 
Chlordane 
Naphthalene 

Total nurber of sarrples showing concentrations greater than HPAL 
HPAls for chromiU'Tl, cobalt, and nickel are based on the concentration of magnesiU'Tl in each sa~l~ thus, no single value applies to all sa~les. 
The range of HPAL values for chromiun, cobalt, and nickel are 56_148 to 1009.499, 12.393 to 108.t~9, and 42.779 to 2279.563 mg/kg respectively_ 
Total nUTber of sa~les showing concentrations greater than TPH, TRPH, or O&G screening level, not PRG value 
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Station Number 

Sampling Depth (feet bgs) 

Sample Nunber 

Sample Date 

Metal (mg/kg) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 

CHROMIUM VI 
COBALT 
COPPER 
IRON 

LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 

MOLYBDENUM 
NICKEL 
POTASSIUM 
SELENIUM 

SILVER 
SODIUM 
THALLIUM 
VANADIUM 

ZINC 

Cyanide (ug/kg) 

CYANIDE 

Volatile Organic Compound (ug/kg) 

ACETONE 
CARBON DISULFIDE 
CHLOROFORM 
TOLUENE 

TABLE 4.6-9 

SOIL ANALYTICAL RESULTS - IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR22B001 

0. 75 

9320A046 

05/20/93 

39,600 
NO (3.0) 
NO ( 1.6) 

135 

NO (0.46) 
ND (0.26) 

29,600 
157 

ND (0.44) 
32.0 
54.3 

45,800 

ND (1.4) 
65. 1 

785 
ND (D.47) 

ND (D.28) 
466 

NO CD.60) 
117 

59.3 

NA 

ND (7) 
ND (11) 
ND (11) 
ND (11) 

IR22B002 IR22B002 IR22B003 IR22B003 IR22BDD4 IR22BDD5 
1. 75 3.25 1.75 3.25 1.75 1.25 

9317A819 9317A820 9320A044 932DAD45 932DA043 9317A821 
04/30/93 04/30/93 05/20/93 05/20/93 05/20/93 04/30/93 

32,200 50,900 20,800 
···•· N.D •.. (6.4.). ..•.... ·.·.··· ND (6.0) ND (3. 1) ' ,-. ->\,',1 :a ., .. ,:;;,t..:·-. ND (2. 7) ND (3.2) 

135 95.1 101 

ND (0.15) ND (0.14) ND (0.24) 
ND ( 1. 1) ND (0.99) ND (0.22) 

37,400 44,500 11t700 160 183 9.0 

NO (0.20) ND (0.21) ND (0.15) 
ND (0.21) ND (D.21) ND (1.0) 

43,400 26,200 21,700 
102 91.1 134 

ND (0.05) ND (0.05) ND (0.46) 
32.7 35.4 26.9 
68.6 81. 1 61.4 

46,800 56,900 32,600 

ND co.i~z ND coar~l ND (04~~~ ND <\~~§ ND <\~~l rrf~it.81/kr 
1,180 1,260 602 984 613 989 

ND (0.75) ND (0.70) ND (0.49) 0.54 ND (0.47) ND (0.71) 

ND (550) 

ND (11) 
ND ( 11) 
ND (11) 
ND (11) 

ND (520) 

ND ( 10) 
ND (10) 
ND ( 10) 
ND (10) 
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NA 

ND (27) 
ND (11) 
ND (11) 
ND (11) 

40.D 

ND (17) 
ND (10) 
ND (10) 
ND (10) 

NA 

ND (9) 
ND (11) 
ND (11) 
ND (11) 

ND (530) 

NO (11) 
ND (11) 
ND (11) 
ND (11) 



TABLE 4.6-9 (Continued) 

SOIL ANALYTICAL RESULTS- IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nunber IR22B001 IR22B002 IR22B002 IR22B003 IR22B003 

Sampling Depth (feet bgs) 0.75 1.75 3.25 1. 75 3.25 

Sample Nurber 9320A046 9317A819 9317A820 9320A044 9320A045 

Sarrple Date 05/20/93 04/30/93 04/30/93 05/20/93 05/20/93 

Semivolatile Organic Compound (ug/kg) 

2,4-DINITROTOLUENE ND (360) ND (360) ND (340) ND (3,700) ND (350) 2-METHYLNAPHTHALENE ND (360) ND (360) ND (340) NO (3,700) ND (350) ACENAPHTHENE ND (360) ND (360) ND (340) ND (3,700) ND (350) ACENAPHTHYLENE ND (360) ND (360) ND (340) ND (3,700) ND (350) 

ANTHRACENE ND (360) ND (360) NO (340) ND (3,700) NO (350) BENZO(A)ANTHRACENE ND (360) ND (360) ND (340) ND (3,700) NO (350) BENZO(A)PYRENE NO (360) NO (360) NO (340) NO (3,700) ND (350) BENZO(B)FLUORANTHENE ND (360) NO (360) ND (340) ND (3,700) ND (350) 

BENZO(G,H,J)PERYLENE ND (360) ND (360) NO (340) ND (3,700) NO (350) BENZO(K)FLUORANTHENE NO (36D) ND (360) ND (340) ND (3,700) NO (350) 
CHRYSENE ND (360) ND (360) ND (34DJ ND (3,700) NO (350) OIBENZ(A,H)ANTHRACENE NO (360) NO (360) ND (340) ND (3,7DO) ND (350) 

FLUORANTHENE ND (360) NO (360) ND (340) ND (3,700) ND (350) FLUORENE ND (360) NO (360) NO (340) ND (3,700) NO (350) INDEN0(1,2,3-CO)PYRENE NO (360) ND (360) ND (34D) NO (3,700) NO (350) NAPHTHALENE ND (360) NO (360) ND (340) NO (3,700) NO (350) 

PHENANTHRENE ND (360) NO (360) ND (340) ND (3,700) ND (350) 
PHENOL ND (360) 42 ND (340) ND (3,700) ND (350) PYRENE NO (360) ND (360) ND (340) ND (3,700) ND (350) 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

AROCLOR-1254 ND (36) ND (36) ND (34) ND (37) ND (35) 

TPH-Purgeable (mg/kg) 

TPH-GASOLJNE NO (6) NO (1) NO ( 1 J ND (6) NO (5) 

TPH-Extractable (mg/kg) 

TPH-OIESEL 11 NO (11) ND ( 1D) 11 NO (10) TPH·EXTRACTABLE UNKN()\,JN HYDROCARBON NA NO (11) NO (10) NA NA TPH-MOTOR OIL NA NA NA NA NA 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 
TRPH NA NA NA NA NA 
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IR22B004 IR22B005 

1. 75 1.25 

9320A043 9317AB21 

05/20/93 04/30/93 

ND (350) ND (350) 
ND (350) ND (350) 
ND (350) ND (350) 
NO (350) ND (350) 

ND (350) ND (350) 
ND (350) NO (350) 
ND (350) ND (35D) 
NO (350) NO (350) 

ND (350) NO (350) 
ND (350) NO (350) 
NO (350) 62 
ND (350) NO (350) 

NO (350) 56 
ND (350) NO (350) 
NO (350) NO (350) 
NO (350) NO (350) 

NO (350) 40 
NO (350) 36 
ND (350) 57 

NO (36) ND (35) 

NO (6) · NO ( 1) 

ND C 11 J NO (11 J 
NA 29 
NA NA 

NA NA 



Station NtA'l'ber 

Sampling Depth (feet bgs) 

Sample Nunber 

sample Oate 

Oil and Grease (mg/kg) 
TOTAL OJL & GREASE 

Percent Moisture (%) 

% souos 
pH (pH units) 
PH 

TABLE 4.6-9 (Continued) 

SOIL ANALYTICAL RESULTS· IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

JR22B001 IR22B002 IR22B002 IR22B003 JR22B003 

0.75 1 .75 3.25 1.75 3.25 

9320A046 9317A819 9317A820 9320A044 9320A045 

05/20/93 04/30/93 04/30/93 05/20/93 05/20/93 

4,000 71 95 1,300 160 

92.7 •• •A 88.9 95.6 

8.8 I 9.5 9.7 9.8 10.5 
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!R22B004 !R228005 

1.75 1.25 

9320A043 9317A821 

05/20/93 04/30/93 

150 150 

93,7 •• 
9.0 8.5 



TABLE 4.6-9 (Continued) 

SOIL ANALYTICAL RESULTS - IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nurrber IR22B006 IR22B006 IR22B006 IR22B009 IR22B009 
Sarnpl i ng Depth (feet bgs) 1.75 3. 75 6.75 1. 75 3. 75 

Sample Numer 9320A040 9320A041 9320A042 9319A942 9319A943 
Sample Date 05/20/93 05/20/93 05/20/93 05/12/93 05/12/93 

Metal (mg/kg) 

ALUMINUM 27 700 18,200 18,100 17,800 19 300 ANTIMONY ND (2.8) ND (2.9) ND (2.9) • •• ND.(2.,9) •.••••• :,:<"'}/ •·•·•·•·•·••ND •.•. .<t9J .••••••••.• :,:,::;:;:; ARSENIC ND (1.5) ND ( 1. 1) ND (0.95) ;:-,:::::/.::::: :5 }"7 .::"'#:#:'':;'"':': ...... ?9i8•••#·•··········· BARIUM 44.2 31.5 50.7 68.4 199 
BERYLLIUM ND (0.28) ND (0.15) ND (0.15) ND (0.42) ND (0.45) CADMIUM ND (0.20) ND (0 .21) ND (0.21) ND (0.21) ND (0.21) CALCIUM 16,600 18,000 24,200 22,400 2\000 CHROMIUM 90.5 85. 1 81.B 66.6 6.2 
CHROMIUM VI NO (0.42) ND (0.86) ND (0.43) ND (0.53) ND (0.47) COBALT 49.6 30.9 29.6 17 .o 19.0 COPPER 41.9 43.8 44.8 26.8 20.6 IRON 47,600 30,200 29,300 25,200 27,400 
LEAD ND (1.2) ND (0.30) NO (0.27) == MAGNESIUM 

•n·•·•••••afg96?~r•·••···••• ••·•·vr!v.*gi·.••···· nr•••••./I1i~gy·····•·•·•···•·•·•··· 
• 7 ·; 

MANGANESE .. , ... -, '}::t:t: 
MERCURY ND (0.14) ND (0.09) NO (0.16) 1.5 0.31 
MOL YBOENUH ND (0.57) ND (0.59) ND (0.58) ND (0.59) ND (0.58) NICKEL 71.9 46.7 45. 1 72.2 67.7 POTASSIUM 1,010 506 600 792 871 SELENIUM ND (0.45) ND (0.46) ND (0.46) ND (0.47) ND (1.5) 
SILVER ND (0.26) ND (0.27) ND (0.27) 0.84 0.39 SOOIUH 452 407 1, 180 247 ND (126) THALLIUM ND (0.59) ND (0.59) ND (0.58) ND (0.59) ND (0.58) VANADIUM 107 68.9 59.9 60.0 62.7 
ZINC 49.7 38.8 40.5 68.7 53.8 
Cyanide (ug/kg) 

CYANIDE NA NA NA 80.0 ND (40.0) 

Volatile Organic Compound (ug/kg) 

ACETONE ND (14) ND ( 10) ND ( 12) ND ( 12) ND (10) CARBON DISULFIOE ND (10) ND (10) ND ( 10) ND ( 11) ND (10) CHLOROFORM ND ( 10) ND (10) ND (10) ND ( 11 l ND (10) TOLUENE ND (10) ND ( 10) ND (10) ND (11) ND ( 10) 
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IR22B009 IR22B009 

6.75 11.75 

9319A944 9319A945 

05/12/93 05/12/93 

2 320 6 770 
·•·•·•······µo ... J~-?l ...••.•.•..... ff: rt••·W'zf~;~,}9>•·•·•·•·•·•· · ::,:C::;:;:/;•::,::'4 ';i3:,:,~11.::::::,::::>:-:: 

25.0 36.3 

ND (0.06) ND (0.41) 
ND (0.21) ND (0.28) 

2,670 310~000 
7.1 4.2 

ND (0.58) ND (0.35) 
2.1 10.4 

ND (0.85) ND (21.8) 
3,520 11,800 

6.8 ND ( 1.9) 
1,660 lfI;gr 67.5 
0.24 o. 18 

ND (0.58) ND (0.77) 
7.5 76.9 
148 653 

ND (0.46) NO (0.61) 

ND (0.27) ND (0.36) 
ND (10.7) \490 
ND (0.58) ND ( .8) 

8.4 29.3 

ND (5.0) 25.3 

40.0 ND (60.0) 

ND (8) ND (18) 
ND (10) ND (14) 
ND (10) 4 
ND ( 10) ND ( 14) 



TABLE 4.6-9 (Continued) 

SOIL ANALYTICAL RESULTS - IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nunber IR22B006 IR22B006 IR22B006 IR22B009 IR22B009 
Sampling Depth (feet bgs) 1.75 3.75 6.75 1.75 3.75 

Sample Nunber 9320A040 9320A041 9320A042 9319A942 9319A943 

Sample Date 05/20/93 05/20/93 05/20/93 05/12/93 05/12/93 

Semivolatile Organic Compound (ug/kg) 

2,4-0lNITROTOLUENE NO (340) NO (350) NO (350) NO (350) NO (350) 2-METHYLNAPHTHALENE NO (340) NO (350) NO (350) NO (350) NO (350) 
ACENAPHTHENE NO (340) NO (350) NO (350) NO (350) ND (350) 
ACENAPHTHYLENE ND (340) ND (350) ND (350) ND (350) ND (350) 

ANTHRACENE ND (34D) ND (350) ND (35D) ND (350) ND (350) 
BENZO(A)ANTHRACENE ND (340) ND (350) ND (350) ND (350) ND (35D) 
BENZO(A)PYRENE ND (340) ND (35D) ND (350) ND (350) ND (350) BENZO(B)FLUORANTHENE ND (340) ND (350) ND (350) ND (350) ND (350) 

BENZO(G,H,I)PERYLENE ND (340) ND (350) ND (350) ND (350) NO (350) 
BENZO(K)FLUORANTHENE ND (340) ND (35D) ND (350) ND (35D) ND (350) 
CHRYSENE NO (34D) ND (350) ND (350) ND (350) NO (350) 
DIBENZ(A,H)ANTHRACENE NO (340) NO (350) NO (350) NO (350) NO (350) 

FLUORANTHENE NO (340) NO (350) NO (350) NO (350) NO (350) 
FLUORENE NO (340) NO (350) NO (350) NO (350) NO (350) 
INOEN0(1,2,3·CD)PYRENE ND (340) NO (350) NO (350) NO (350) ND (350) 
NAPHTHALENE NO (340) ND (350) ND (350) ND (350) ND (350) 

PHENANTHRENE ND (340) NO (350) NO (350) NO (350) NO (350) PHENOL ND (340) ND (350) ND (350) ND (350) ND (350) PYRENE ND (340) ND (350) ND (350) ND (350) ND (350) 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

AROCLOR-1254 ND (34) NO (35) ND (35) ND (35) ND (35) 

TPH-Purgeable (mg/kg) 

TPH·GASOLI NE ND (5) NO (5) NO (5) ND (6) ND (5) 

TPH-Extractable (mg/kg) 

TPH·DIESEL ND ( 10) ND ( 10) ND (10) 15 ND (10) 
TPH·EXTRACTABLE UNKNO\IN HYDROCARBON NA NA NA NA NA TPH·MOTOR OIL NA NA NA NA NA 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 

TRPH NA NA NA NA NA 

Page 5 

IR22B009 IR22B009 

6.75 11.75 

9319A944 9319A945 

05/12/93 05/12/93 

NO (350) NO (460) 
NO (350) NO (460) 
ND (350) ND (460) 
ND (350) ND (460) 

ND (350) ND (460) 
ND (350) ND (46D) 
ND (350) ND (460) 
ND (350) ND (46D) 

ND (350) ND (460) 
ND (350) ND (460) 
NO (350) NO (460) 
NO (350) NO (460) 

NO (350) NO (460) 
NO (350) NO (460) 
NO (350) NO (460) 
ND (350) NO (460) 

NO (350) NO (460) 
NO (350) NO (460) 
ND (350) NO (460) 

ND (35) ND (46) 

ND (5) ND (7) 

ND ( 10) ND ( 14) 
NA NA 
NA NA 

NA NA 



Station Nurrber 

Sampling Depth (feet bgs) 

Sample Nl.OOer 

Sample Date 

Oil and Grease (mg/kg) 

TOTAL OIL & GREASE 

Percent Moisture (%) 

% SOLIDS 

pH (pH units) 

PH 

TABLE 4.6-9 (Continued) 

SOIL ANAL \TICAL RESULTS - IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR22B006 IR22B006 IR22B006 IR22B009 IR22B009 

1.75 3. 75 6.75 1. 75 3.75 

9320A040 9320A041 9320A042 9319A942 9319A943 

05/20/93 05/20/93 05/20/93 05/12/93 05/12/93 

120 130 97 300 170 

98.2 95.3 96.4 94.6 96.3 

8.6 9.3 9.9 8.4 8.4 
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IR22B009 IR22B009 

6.75 11.75 

9319A944 9319A945 

05/12/93 05/12/93 

850 97 

96.3 72.3 

9.6 9.5 



Station NU!'ber 

Sa"'1ling Depth (feet bgs} 

Safll)le Nurrber 

Safll)le Date 

Metal ( mg/kg) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

BERYLl!UM 
CADMIUM 
CALCIUM 
CHROMIUM 

CHROMIUN Vl 
COBALT 
COPPER 
!RON 

LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 

NOLYBOENUM 
N!Cll:EL 
POTASSIUM 
SELENIUM 

SILVER 
SOO!UM 
THALLIUM 
VANADIUM 

ZINC 

Cyanide ( ug/kg) 

CYAN JOE 

Volatile Organic Compound (ug/kg) 

ACETONE 
CARBON DISULFIDE 
CKLOROFORM 
TOLUENE 

TABLE 4.6-9 (Continued) 

SOIL ANAL Yl'ICAL RESULTS · IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR22B009 IR22B009 IR22B009 

16.75 21.75 31.75 

9319A948 9319A949 9319A950 

05/12/93 05/12/93 05/12/93 

ND (0.17) ND (0.20) ND (0.19) 
N□ (0,26) N□ (0.28) N□ (0.26) 

107,000 155,000 42,500 
40.5 43.8 ,o.6 

NO (0.53) NO (1.2) NO (0.99) 
9.9 12.4 9.8 

NO (14.2) 19.9 ND (11.1) 
12,200 13,200 13,400 

ND (0.74) 
41.2 
930 

NO (0.58) 

ND (0.34) 
1 150 

ND (7.4) 
30.8 

24.7 

ND (50.0) 

ND (31) 
ND (13) 
ND (13) 
NO (13) 

ND (0.79) 
40.6 

899 
ND (0.86) 

ND (0.37) 
2 610 

NO (7.9) 
34.5 

29.3 

ND (60.0) 

NO (17) 
ND (14) 
ND (14) 
NO (14) 

ND (1.4) 
47.0 

715 
ND (0.58) 

ND (0.34) 
1,400 

ND (0.74) 
31.3 

24.8 

ND (50.0) 

NO (29) 
ND (13) 
NO (13) 
ND (13) 
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IR22B011 IR22B011 IR22B011 

1. 75 3.75 6.25 

9320A003 9320A004 9320A005 

05/18/93 05/18/93 05/18/93 

N□ (0.16) N□ (0.15) ND (0.16) 
N□ (1.1) N□ (1.1) ND (1.1) 

30,800 34,800 26,400 
137 165 131 

ND (0.86) 
67.2 

811 
ND (0.59) 

70.9 

ND (560) 

ND (4) 
NO (11) 
NO (11) 
NO (11) 

NO (0.83) 
66.3 

1,030 
ND (0.57) 

74.3 

ND (550) 

NO (2) 
NO (11) 
ND (11) 
NO (11) 

ND (0.87) 
67.9 

ND (335) 
NO (0.59) 

ND (570) 

NO (11) 
NO (11) 
ND (11) 
NO (11) 

IR22B011 

11. 75 

9320A006 

05/18/93 

37,800 
ND (6.5) 

ND (0.58) 
63.3 

ND (0.16) 
NO (1.1) 

32,400 
125 

ND (0.84) 
61.9 

ND (570) 
ND (0.58) 

91.4 

ND (550) 

NO (11) 
NO (11) 
ND (11) 
NO (11) 



TABLE 4.6-9 (Continued) 

SOIL ANALYTICAL RESULTS - IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Number IR22B009 IR22B009 IR22B009 IR22B011 IR22B011 

Sampling Depth (feet bgs) 16.75 21. 75 31.75 1.75 3.75 

Sample Number 9319A948 9319A949 9319A950 9320A003 9320A004 

Sample Date 05/12/93 05/12/93 05/12/93 05/18/93 05/18/93 

Semivolatile Organic Compound (ug/kg) 

2,4-DINITROTOLUENE ND (44D) ND (47D) ND (44D) ND (37D) ND (360) 
2-METHYLNAPHTHALENE ND (44D) ND (47D) ND (44D) ND (37D) ND (360) 
ACENAPHTHENE ND (440) ND (470) ND (440) ND (370) ND (360) 
ACENAPHTHYLENE ND (440) ND (470) ND (440) ND (370) ND (360) 

AN THRACE NE ND (440) ND (470) ND (440) ND (370) ND (360) 
BENZO(A)ANTHRACENE NO (440) ND (470) ND (440) ND (370) NO (360) 
BENZO(A)PYRENE ND (440) ND (470) ND (440) ND (370) ND (360) BENZO(B)FLUORANTHENE ND (440) ND (470) ND (440) NO (370) NO (360) 

BENZO(G,H,J)PERYLENE NO (440) NO (470) NO (440) ND (370) NO (360) 
BENZO(K)FLUORANTHENE NO (440) NO (470) NO (440) NO (370) NO (360) 
CHRYSENE NO (440) NO (4 70) NO (440) NO (370) NO (360) 
DIBENZ(A,H)ANTHRACENE NO (440) NO (470) NO (440) NO (370) NO (360) 

FLUORANTHENE NO (440) NO (470) NO (440) NO (370) NO (360) 
FLUORENE NO (440) NO (470) NO (440) NO (370) NO (360) 
INOEN0(1,2,3-CO)PYRENE NO (440) NO (470) NO (440) NO (370) NO (360) 
NAPHTHALENE NO (440) NO (470) NO (440) NO (370) NO (360) 

PHENANTHRENE NO (440) NO (470) NO (440) NO (370) NO (360) 
PHENOL NO (440) ND (470) NO (440) NO (370) NO (360) 
PYRENE NO (440) 91 NO (440) NO (370) NO (360) 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

AROCLOR-1254 NO (44) NO (47) NO (44) NO (37) NO (36) 

TPH-Purgeable (mg/kg) 

TPH-GASOLINE ND (7) NO {7) ND (7) NO (1) NO (1) 

TPH-Extractable (mg/kg) 

TPH-O!ESEL ND ( 13) ND C 14) ND ( 13) ND (11) NO (11) 
TPH-EXTRACTABLE UNKNO\.IN HYDROCARBON NA NA NA NO (11) ND (11) 
TPH-MOTOR 01 L NA NA NA NA NA 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 

TRPH NA NA NA NA NA 
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IR22B011 IR22B011 

6.25 11.75 

9320A005 9320A006 

05/18/93 05/18/93 

ND (37D) ND (37D) 
ND {37D) ND (37D) 
ND (370) ND (370) 
ND (370) ND (370) 

ND (370) ND (370) 
NO (370) ND (370) 
NO (370) ND (370) 
NO (370) NO (370) 

NO (370) NO (370) 
NO (370) NO (370) 
NO (370) NO (370) 
NO (370) ND (370) 

NO (370) NO (370) 
ND (370) NO (370) 
ND (370) NO (370) 
NO (370) NO (370) 

NO (370) NO (370) 
NO (370) NO (370) 
ND (370) NO (370) 

NO (37) NO (36) 

ND (1) NO ( 1) 

NO (11) NO (11) 
120 ND (11) 

NA NA 

NA NA 



station Nl.Wl'tier 

Sairpllng Depth (feet bgs) 

Sa""'le Nuri::ier 

sample Date 

Oil and Grease (mg/kg) 
TOTAL OIL & GREASE 

Percent Moisture(%) 
% SOUDS i 
pH (pH units) 
PS 

TABLE 4.6-9 (Continued) 

SOIL ANALYTICAL RESULTS. IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

lR22B009 lR228009 lR22B009 lR22B011 !R22B011 

16. 75 21. 75 31.75 1.75 3.75 

9319A94B 9319A949 9319A950 9320A003 9320A004 

05/12/93 05/12/93 05/12/93 05/18/93 05/18/93 

88 120 39 77 NO (55) 

75.6 70.7 l 76. 1 NA NA 

10. 1 9.4 9.4 8.2 7.9 
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!R22B011 lR22B011 

6.25 11.75 

9320A005 9320A006 

05/18/93 05/18/93 

2,500 NO (55) 

NA NA 

7.9 7.9 



Station NLllber 

Salll)l ing Depth (feet bgs) 

Sample Number 

Sample Date 

Metal (mg/kg) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 

CHROMIUM VI 
COBALT 
COPPER 
IRON 

LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 

MOLYBDENUM 
NICKEL 
POTASSIUM 
SELENIUM 

SILVER 
SODIUM 
THALLIUM 
VANADIUM 

ZINC 

Cyanide (ug/kg} 

CYANIDE 

1::'"' 

Volatile Organic Compound (ug/kg} 
ACETONE 
CARBON DISULFIDE 
CHLOROFORM 
TOLUENE 

TABLE 4.6-9 (Continued} 

SOIL ANALYTICAL RESULTS - IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR22B011 IR22B011 IR22B011 

16. 75 21.75 31. 75 

9320A007 9320A010 9320A011 

05/18/93 05/18/93 05/18/93 

38,900 42,200 43 900 
·.J~Po~ ia ~l: .. NO .(6.6) . NO (7.0) 

· LO .:r. NO (0.62) 
62.0 89.2 96.2 

NO (0.17) NO (0.16) ND (0.17) 
NO (1.1) ND (1.1) ND (1.1) 

28,500 30,200 32,100 
151 181 165 

NO (0.50) ND (0. 10) NO (1.0) 
35.0 36.7 40.7 
69.3 72.7 80.0 

46,200 56,000 54,000 

NO (0.90) ND (1.4) ND (0.91) 
60.0 74.2 64.7 

NO (351) 1,250 917 
NO (0.62) NO (0.59) NO (0.62) 

75.5 101 88.9 

NO (590) NO (570) NO (600) 

NO (6) NO (11) NO (12) 
NO (12) NO ( 11) NO (12) 
ND (12) NO C 11 l NO C 12) 
ND ( 12) ND (11) ND (12) 
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IR22B012 IR22B012 IR22B012 

1. 75 3.75 6.75 

9319A954 9319A955 9319A956 

05/13/93 05/13/93 05/13/93 

.... ··o:zr; .. ? ·.····•·····• oI5t:f ? ? Ii1i1~!is )•· 
22,000 24,900 27,600 

74.4 67.7 83.0 

ND (0.10) 0.17 
24.2 18.3 
26.8 21.7 

32,900 31,500 

1.8 1.2 
91.3 75.9 

1,010 979 
0.92 1.0 

NO (0.45) NO (0.45) 
154 133 

NO (D.66) ND (0.66) 
71.7 74.2 

62.5 61.4 

NO (540) NO (540) 

NO (4) ND (3) 
NO (11) ND (11) 

2 5 
1 1 

NA 
20.0 
23.9 

33, 100 

ND (0.87) 
85.7 
964 

NO (0.78) 

NO (0.48) 
208 

ND (0.71) 
80.2 

67.9 

ND (570) 

NO (11) 
NO (11) 

7 
ND (11) 

!R22B012 

11.75 

9319A957 

05/13/93 

ND (0.17) 
1.7 

52,600 
48.6 

ND (0.10) 
11.9 
12.6 

14,400 

ND (0.06) .. 

ND (0.95) 
68.8 

1,030 
ND (0.85) 

ND (0.52) 
576 

NO (0.77) 
31.2 

32.6 

ND (620) 

ND (9) 
2 

ND ( 12) 
ND ( 12) 



TABLE 4.6-9 (Continued) 

SOIL ANALYTICAL RESULTS - IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station NUl'l"lber !R22B011 IR22B011 IR22B011 IR22B012 IR228012 

Saq;ling Depth (feet bgs) 16. 75 21.75 31.75 1.75 3.75 

sanple Nunber 9320A007 9320A010 9320A011 9319A954 9319A955 

Sarnpl e Date 05/18/93 05/18/93 05/18/93 05/13/93 05/13/93 

Semivo!atile Organic Compound (ug/kg) 

2,4·0INITROTOLUENE NO (390) NO (370) NO (390) NO (350) 75 
2-METHYLNAPHTHALENE NO (390) ND (370) ND (390) 48 ND (350) 
ACENAPHTHENE NO (390) NO (370) NO (390) NO (350) ND (350) 
ACENAPHTttYlENE ND (390) NO (370) NO (390) NO (350) NO (350) 

ANTHRACENE NO (390) ND (370) ND (390) NO (350) ND (350) 
BENZO(A)ANTHRACENE NO (390) NO (370) ND (390) ND (350) NO (350) 
SENZO(A)PYRENE NO (3901 ND (370) ND (390) NO (350) NO (350) 
BENZO(B)FlUORANTHENE NO (390) NO (370) NO (390) 53 38 

BENZO(G,K,l)PERYLENE NO (390) NO (370) NO (390) NO (350) ND (350) 
BENZO(K)FLUORANTHENE NO (390) ND (370) NO {390) ND (350) ND (350) 
CHRYSENE ND (390) NO (370) ND (390) 47 NO (350) 
OIBENZ(A,H)ANTHRACENE ND (390) NO (370) ND (390) NO (350) NO (350) 

FLUORAf.lTHENE NO (390) ND (370) ND (390) 51 NO (350) 
FLUORENE NO (390) ND (370) ND (390) NO (350) ND (350) 
INDEN0(1,2,3-CD)PYRENE ND (390) NO (370) ND (390) NO (350) NO (350) 
NAPHTHALENE NO (390) NO (370) ND (390) 48 ND (350) 

PHENANTHRENE ND (390) NO (370) ND (390) 100 ND (350) 
PHENOL NO (390) ND (370) ND (390) NO (350) ND (350) 
PYRENE NO (390) ND (370) ND (390) 60 36 

Pesticide/Polychlorinated Bipheny! (og/kg) 
AROCLOR· 1254 NO (39) ND (37} I ND (40) 26 ND (35) 

TPH-Purge.able (mg/kg) 
TPH·GASOL!NE NO (1) I 

' 
NO (1) NO (1) NO ( 1 l ND (1) 

TPH-Extractable (mg/kg) 
TPH-OIESEL NO (12) NO (11) NO ( 12) ND (11) NO (11) 
TPH-EXTRACTABLE UNKNOWN HYDROCARBON NO (12) NO (11 l NO (12) NO (11) 13 
TPH·MOTOR 01 L NA NA NA NA NA 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 
TRPH NA NA NA NA NA 
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!R22B012 1R22B012 

6.75 11. 75 

9319A956 9319A957 

05/13/93 05/13/93 

NO (380) ND (410) 
NO (380) NO (410) 
ND (380) ND (410) 
ND (380) 140 

ND (380) 

1!;1"1}}~~E;; t.'. Jij" ND (380) 
NO (380) 
ND (380) ,c. 

NO (380) 390 
NO (380) 450 

43 wt,rlc1~0~,, k)(/:. ND (380) 

ND (380) 1 700 
NO (380) NO (410) 
NO (380) 460 
NO (380) NO (410) 

36 440 
ND (380) NO (410) 
NO (380) 1,800 

19 NO (41) 

NO (1) NO ( 1 l 

ND (11) NO (12) 
12 NO (12) 
NA NA 

NA NA 



Station NUJber 

Sampling Depth (feet bgs) 

Sample Nunf:>er 

Sample Date 

Oil and Grease (mg/kg) 

TOTAL Oll & GREASE 

Percent Moisture (%) 

% SOLIDS 

pH (pH units) 

PH 

TABLE 4.6-9 (Continued) 

SOIL ANALYTICAL RESULTS - IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR22B011 IR22B011 I R22B011 IR22B012 IR228012 

16.75 21.75 31.75 1.75 3.75 

9320A007 9320A010 9320A011 9319A954 9319A955 

05/18/93 05/18/93 05/18/93 05/13/93 05/13/93 

ND (59) ND (57) 60 120 NO (54) 

NA NA NA NA NA 

8.5 8.4 8.0 7.4 7.3 
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IR22B012 IR22B012 

6.75 11. 75 

9319A956 9319A957 

05/13/93 05/13/93 

750 100 

NA NA 

8.4 8.4 



Station Nll'It;er 

Sampling Depth {feet bgs) 

Sample Nl.lllber 

Sample Date 

Metal (mg/kg} 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMlUM 

CHROMIUM VI 
COBALT 
COPPER 
IRON 

LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 

MOLYBDENUM 
NICKEL 
POTASSIUM 
SELENIUM 

SILVER 
SODIUM 
THALLIUM 
VANADIUM 

Cyanide (ug/kg) 

CYANIDE 

Volatile Organic Compound (ug/kg) 
ACETONE 
CARBON OlSULF!OE 
CHLOROFORM 
TOLUENE 

TABLE 4.6-9 (Continued) 

SOIL ANALYTICAL RESULTS. IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

!R228012 

16.75 

9319A960 

05/13/93 

ND (0.10) 
8.9 

18.2 
18,400 

NO (0.06: 

NO (0.96) 
45.2 
933 

NO (0.86) 

NO (0.53) 
1,990 

ND (0. 78) 
37.2 

40.6 

NO (630) 

ND (13) 
NO (13) 
NO (13) 
ND ( 13) 

lR22B012 

21.75 

9319A961 

05/13/93 

NO (0.16) 
NO (1.1) 

85,700 
49.6 

NO (0.10) 
13.3 
22.6 

19,200 

1.9 

.,,,. :.• .. · .. ·,'•.·•• .. ·.· .. ~•.df .... ·.•.o.•.·.·.·,. •• •. • :;,:Its ;.~';';:~:;:'>":,; 
NO (0.06) 

ND (0.85) 
56.8 
949 

ND (0.76) 

NO (0.47) 
1,880 

ND (0.69) 
48.6 

36.1 

ND (560) 

NO (8) 
ND (11) 
NO (11) 
ND (11) 

lR22B012 lR22B013 

31.75 31.75 

9319A962 9320A001 

05/13/93 05/17/93 

NO (0. 16) ND (0.19) 
ND (1.1) NO (1.3) 

42,500 32,500 
44.5 95.6 

NO (0.10) 
9.6 

17.8 
15,600 

ND (0.89) 
,., .9 

747 
ND (0.80) 

ND (0.49) 
1,390 

NO (0. 73) 
41.6 

28.3 

NO (590) 

ND (8) 
1 

NO (12) 
ND (12) 
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ND (1.0J 
102 

2,220 
ND (0. 70) 

ND (0.57) 

ND 
5,060 

(0.57) 
75.2 

65.5 

NO (670) 

ND (SJ 
ND (14) 
NO (14) 
NO (14) 

IR22B013 IR228013 lR22B013 

1.75 3.75 6.25 

9320A994 9320A995 9320A996 

05/17/93 05/17/93 05/17/93 

NO (0.38) NO (0.17) NO (0.31) 
NO (1.0) NO (1.0) ND (1.0) 

12,600 15,700 22,000 
,9.2 ,9.3 66.1 

NO (1.2) ND (0. 79) ND (1.2) 
45.8 62.8 69.3 

1,360 798 1,090 
NO (0.56) ND (0.54) ND (0.55) 

ND (0.45) ND (0.44) ND (0.45) 
915 483 646 

ND (0.45) ND (0.44) ND (0.45) 
57.4 55.7 71.1 

74.1 48.6 56.3 

NO (540) 2,200 NO (530) 

NO (11) ND ( 10) ND (5) 
ND (!1) ND (10) ND (11) 
NO (11) NO (10) NO (11) 

ND (2) ND (3) NO (2) 



TABLE 4.6-9 (Continued) 

SOIL ANALYTICAL RESULTS - IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Number IR22B012 IR22B012 IR22B012 IR22B013 IR22B013 
Sarrpling Depth (feet bgs) 16.75 21. 75 31. 75 31. 75 1.75 

Sarrple NL!Tlber 9319A960 9319A961 9319A962 9320A001 9320A994 
Sarrple Date 05/13/93 05/13/93 05/13/93 05/17/93 05/17/93 

Semivolatile Organic Compound (ug/kg) 

2,4-D[NITROTOLUENE ND (420) ND (370) ND (390) ND (450) ND (36D) 2-METHYLNAPHTHALENE ND (42D) ND (370) ND (390) ND (450) ND (36D) ACENAPHTHENE ND (420) ND (370) ND (390) 50 ND (360) ACENAPHTHYLENE ND (420) ND (37D) ND (39D) 150 ND (360) 
ANTHRACENE ND (420) ND (37D) ND (390) 

Ii !l!l~~i •·· 
ND (360) BENZO(A)ANTHRACENE ND (42D) ND (370) ND (39D) •<•!l(;·.fi~I nr····· BENZO(A)PYRENE ND (42D) ND (370) ND (390) 

BENZO(B)FLUORANTHENE ND (42D) 36 ND (39D) ND (360) 
BENZO(G,H,I)PERYLENE ND (420) ND (37D) ND (390) r~ ND (36D) BENZO(K)FLUORANTHENE ND (42D) ND (370) ND (390) ND (36D) CHRYSENE .. ND (42D) ND (370) ND (390) 6D OlBENZ(A,H)ANTHRACENE ND (42D) ND (370) ND (390) ND (360) 
FLUORANTHENE ND (420) 46 39 1,500 ND (360) FLUORENE ND (42D) ND (370) ND (39D) 82 ND (360) INDEN0(1,2,3-CD)PYRENE ND (420) ND (37D) ND (390) 450 ND (36D) NAPHTHALENE ND (42D) ND (37D) ND (39D) 57 ND (36D) 

PHENANTHRENE ND (420) ND (370) ND (390) 95D ND (360) PHENOL ND (42D) ND (370) ND (390) ND (82) ND (36D) PYRENE ND (42D) 67 51 2, 100 ND (36D) 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

AROCLOR-1254 ND (42) ND (37) ND (39) ND (45) ND (36) 

TPH-Purgeable (mg/kg) 

TPH-GASOLINE ND ( 1) ND ( 1) ND (1) ND ( 1) ND ( 1) 
TPH-Extractable (mg/kg) 

TPH-DIESEL ND (13) ND ( 11) ND (12) ND ( 13) ND (11) TPH-EXTRACTABLE UNKNO\JN HYDROCARBON ND (13) ND ( 11 J ND ( 12) 21 ND ( 11 J TPH-HOTOR Oil NA NA NA NA NA 
Total Recoverable Petroleum Hydrocarbons (mg/kg) 
TRPH NA NA NA NA NA 
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IR22B013 IR22B013 

3.75 6.25 

9320A995 9320A996 

05/17/93 05/17/93 

ND (34D) ND (350) 
ND (34D) ND (35D) 
ND (34D) ND (350) 
ND (34D) ND (350) 

ND (34D) ND (350) 
ND (34D) ND (35D) 
ND (340) ND (35D) 
ND (340) ND (350) 

ND (340) ND (35D) 
ND (34D) ND (35D) 
ND (34D) 55 
ND (34D) ND (350) 

ND (340) 35 
ND (34D) ND (350) 
ND (34D) ND (350) 
ND (34D) ND (35D) 

ND (340) 67 
ND (34D) ND (35D) 
ND (34D) 52 

ND (34) ND (35) 

ND (1) ND ( 1) 

ND (1D) ND (11) 
ND ( 1 D) 16 

NA NA 

NA NA 



Station Number 

Sampling Depth (feet bgs) 

Sample Number 

Sample Date 

Oil and Grease (mg/kg) 

TOTAL OIL & GREASE 

Percent Moisture (%) 

% SOLIDS 

pH (pH units) 

PH 

TABLE 4.6-9 (Continued) 

SOIL ANALYTICAL RESULTS- IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR22B012 IR22B012 IR22B012 IR22B013 IR22B013 

16.75 21. 75 31.75 31.75 1.75 

9319A960 9319A961 9319A962 9320A001 9320A994 

05/13/93 05/13/93 05/13/93 05/17/93 05/17/93 

71 NO (56) 78 ND (67) 89 

NA NA NA NA NA 

7.9 9.6 7.8 8.1 7.7 
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IR22B013 IR22B013 

3.75 6.25 

9320A995 9320A996 

05/17/93 05/17/93 

NO (52) 120 

NA NA 

9.0 7.8 



Station Nunber 

Sampling Depth (feet bgs) 

Sample Number 

Sample Date 

Metal (mg/kg) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 

CHROMIUM VI 
COBALT 
COPPER 
IRON 

LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 

MOLYBDENUM 
NICKEL 
POTASSIUM 
SELENIUM 

SILVER 
SODIUM 
THALLIUM 
VANADIUM 

ZINC 

Cyanide (ug/kg) 

CYANIDE 

Volatile Organic Compound (ug/kg) 

ACETONE 
CARBON DISULFIDE 
CHLOROFORM 
TOLUENE 

TABLE 4.6-9 (Continued) 

SOIL ANALYTICAL RESULTS- IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR22B013 

11. 75 

9320A997 

05/17/93 

NO (0.16) 
ND (1.1) 

58,70D 
79.D 

ND (D.5D) 

NO 

ND 

NO 

ND 

12.4 
24. 1 

21, 100 

(0.89) 
52.5 
828 

(D.61) 

(0.49) 
1,440 

(0.49) 
57.4 

35.2 

ND (580) 

ND (4) 
ND (12) 

4 
NO (12) 

IR22B013 

16.75 

9320A998 

05/17/93 

29,200 
.@ (6,8), .· .. 

. ·:::;:;:,,,::,.::2 ~ 5. *# ·:· ': . 
128 

ND (D.16) 
NO (1.1) 

21,400 
132 

ND (0.10) 
27.3 
52.8 

40,500 

ND (0.89) 
82.3 

1, 19D 
ND (0.61) 

ND (D.49) 
2,290 

NO (0.49) 
104 

60.6 

NO (580) 

ND ( 12) 
NO (12) 
NO (12) 
NO (12) 

IR228013 

21. 75 

9320A999 

05/17/93 

25,800 
. .. NO .(1,.9.) .... 

. 2/F.'1<#_···- . 
95.3 

ND (D.17) 
ND (1.1) 

32,90D 
117 

ND ( 1.D) 
27.9 
5D.7 

38,3DO 

NO (D.90) 
88.5 

1,41D 
ND (0.61) 

NO (D.5D) 
3,320 

ND (D.50) 
83.9 

60.7 

ND (590) 

NO (12) 
NO (12) 
ND (12) 
ND (12) 
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IR228014 

1.25 

9318A822 

05/03/93 

53,300 
NO (5.0) 

NO (0.95) 
68.5 

ND (0.66) 
ND (0.36) 

39, 1DD 
1D.4 

ND (0.29) 

IR22B014 

3.75 

9318A823 

05/03/93 

30 700 
NO (3.0) 

NO (0.56) 
92.6 

ND (0.49) 
ND (0.22) 

19,3DD 
112 

0.17 
35. 1 
67.8 

40,2DO 

IR22B014 

6.25 

9318A824 

05/03/93 

38 300 
NO (3.1) 

NO (0.59) 
62.9 

ND (0.68) 
NO (0.23) 

26,000 
131 

•·••••••••• M!i:z•·P>•·••••·•·•·••· 
88.3 

47 ,3DD 

IR22B014 

11. 75 

9318A825 

05/03/93 

60 600 
NO (5. 1) 

NO (0.95) 
113 

NO (1.0) ND (0.60) ND (0.1,4) NO (1.0) 
7.3 60.6 63.0 106 

3,030 696 625 1,050 
NA ~ ~ ~ 

57.3 54.3 U.9 94.1 

NO (70.0) 40.0 ND (50.0) NO (70.0) 

ND (46) NO ( 10) NO (21) ND (32) 
NO C 18) NO (11) NO (11) NO C 18) 
NO (18) NO (11) NO C 11) NO (18) 
NO (18) ND (11) ND C 11) NO (18) 



TABLE 4.6-9 (Continued) 

SOIL ANALYTICAL RESULTS- IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nl..fflber IR22B013 IR22B013 IR22B013 IR22B014 IR22B014 
Sampling Depth (feet bgs) 11. 75 16. 75 21.75 1.25 3.75 

Sample Number 9320A997 9320A998 9320A999 9318A822 9318A823 
Sample Date 05/17/93 05/17/93 05/17/93 05/03/93 05/03/93 

Semivolatile Organic Compound (ug/kg) 

2,4-DINITROTOLUENE ND (380) ND {38D) ND (39D) ND (61D) ND (36D) 2-METHYLNAPHTHALENE ND {38D) ND {38D) ND (39D) ND (61D) ND {36D) ACENAPHTHENE ND (38D) ND (38D) ND {39D) ND (61D) ND (360) 
ACENAPHTHYLENE ND (38D) ND (38D) 75 ND (610) ND (360) 
ANTHRACENE ND (380) ND (380) 22D ND (61D) ND (36D) BENZO(A)ANTHRACENE ND (380) ND (380) ... 400 

/) ND (610) ND (360) BENZO(A)PYRENE ND (380) ND (380) 460*# ND (610) ND (360) BENZO(B)FLUORANTHENE ND (380) ND (380) 400 ND (61D) ND (360) 
BENZO(G,H,I)PERYLENE ND (380) ND (380) 190 ND (610) ND (360) BENZO(K)FLUORANTHENE ND (380) ND (380) 240 ND (610) ND (360) CHRYSENE ND (380) ND (380) 380 ND (610) ND (360) DIBENZ(A,H)ANTHRACENE ND (380) ND (380) ND (390) ND (610) ND (360) 
FLUORANTHENE ND (380) 43 710 ND (610) ND (360) FLUORENE ND (380) ND (380) 54 ND (610) ND (360) !NDENO(l,2,3-CD)PYRENE ND (380) ND (380) 200 ND (610) ND (360) NAPHTHALENE ND (380) ND (380) ND (390) ND (610) ND (360) 
PHENANTHRENE ND (380) ND (380) 530 ND (610) ND (360) PHENOL ND (380) ND (380) ND (390) ND (610) ND (360) PYRENE ND (380) 58 980 ND (610) ND (360) 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

AROCLOR-1254 ND (38) ND (38) ND (38) ND (61) ND (36) 

TPH-Purgeable (mg/kg) 

TPH-GASOLINE ND ( 1) ND ( 1) ND ( 1) ND (9) ND (6) 
TPH-Extractable (mg/kg) 

TPH-D!ESEL ND (12) ND (12) ND (12) ND (18) ND (11) TPH-EXTRACTABLE UNKNOIIN HYDROCARBON ND ( 12) 17 ND ( 12) NA NA TPH-MDTDR OIL NA NA NA NA NA 
Total Recoverable Petroleum Hydrocarbons (mg/kg) 
TRPH NA NA NA NA NA 
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IR22B014 IR22B014 

6.25 11. 75 

9318A824 9318A825 

05/03/93 05/03/93 

ND (380) ND (610) 
ND (38D) ND (610) 
ND (38D) ND (61D) 
ND (38D) ND (610) 

ND (38D) ND (610) 
ND (380) ND (610) 
ND (380) ND (610) 
ND (380) ND (610) 

ND (380) ND (610) 
ND (380) ND (610) 
ND (380) ND (610) 
ND (380) ND (610) 

ND (380) ND (610) 
ND (380) ND (610) 
ND (380) ND (610) 
ND (380) ND (610) 

ND (380) ND (610) 
ND (380) ND (610) 
ND (380) ND (610) 

ND (38) ND (61) 

ND (6) ND (9) 

ND (11) ND ( 18) 
NA NA 
NA NA 

NA NA 



Station NL.ITlber 

SarJl)ling Depth (feet bgs) 

Sarrple Nuri::>er 

Sample Date 

Oil and Grease (mg/kg) 

TOTAL OIL & GREASE 

Percent Moisture(%) 

% SOLIDS 

pH (pH units) 

PH 

TABLE 4.6-9 (Continued) 

SOIL ANALYTICAL RESULTS - IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR22B013 IR22B013 IR22B013 IR22B014 !R22B014 

11 . 75 16.75 21. 75 1.25 3.75 

9320A997 9320A998 9320A999 9318A822 9318A823 

05/17/93 05/17/93 05/17 /93 05/03/93 05/03/93 

ND (58) 210 ND (59) 270 350 

NA NA NA 54.8 92.6 

8.8 8.9 8.2 8.7 8.6 
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IR22B014 IR22B014 

6.25 11.75 

9318A824 9318A825 

05/03/93 05/03/93 

87 220 

87.8 54.6 

8.6 8.4 



TABLE 4.6-9 (Continued} 

SOIL ANALYTICAL RESULTS- IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Hunber lR228014 !R22B014 lR226014 IR22B016 IR22B016 

S~l i ng Depth (feet bgs) 16.75 21.75 31. 75 4.25 6.75 

Sa"'3le Ni.itber- 9318A826 9318A827 9318A830 9317A815 9317A816 

sar;ple Date 05/03/93 05/03/93 05/03/93 04/29/93 04/29/93 

Metal ( mg/kg) 

ALUM!NUM 23 400 66,700 38,400 24,900 ·•·•• I [',!J:;f '; l 5~~ ANT[MONV ND (3.3) NO (S.5) ND (5.S) 
' 

ND, (6.0) •. 
·.. ;!.litil: ARStN[C ND (0.63) ND ( 1.0) ND ( 1 .0) . :-6~6--~#•"• . 

BARIUM 68.6 122 101 182 

BERYLLIUM ND (0.43) l. 2. :icfkJ.'- :'. ,-:. ND (0.77) 0~27,, ;1;_·: < > •. -.;:{;': ::Cff28\~fa ··>::-;_;_,-._,--:::,,,,,.,,,-; 
CADMIUM ND (0.24) NO (0.40) NO (0.40) ND (0.99) NO (0.99) 
CALCIUM 10,000 37,000, 14,300 23 7900 26,200 
CHROMIUM 97.9 , 242 *' 150 4.5 114 

CHROMlUM VJ ... :.·ftia'.-~::: ··. > 
. 

0.85 ~ i r.:- . 0.44 • NO (0.05) NO (0.05) 
COBALT 29.6 60.8 . ·. · 61,B a 20.3 23.4 
COPPER 59.1 . 137 ·" .. · 116 21.7 25.8 
!RON 34,900 82,900 67,200 35,000 36,700 

LEAD ND (0.31) ND (1.0) NO (1.8) 5.8 ,, ~;:,; MAGNES!UI< .... · 15,400.. :\> I+ 41,soo ..... 30 200 19790~ . 
MANGANESE :-,::·:/ ::<:\7-1-8 :-:~;~\:.;,_ t 750·_,_ •a;_{-:: . ,: ; 2·, 026 *4: ' .6 4. 
MERCURY NO (0.04) ND (0.06) ND (0.08) 0.09 0.1, 

MOLYBOENUI< NO (0.68) ND ( 1. 1) NO ( 1. 1) NO (0.78) NO (0.78) 
NICKEL 49.6 103 90.8 82.1 114 
POTASSIUM 1,680 2,440 1,930 1, 120 953 
SELENIUM NA NA NA 1.3 NO (0. 70) 

SILVER 1.2 · /i}L>3~ij·:-'.~'t; i: : •·.·•·· 
"2); ;~(: ND (0.43) NO (0.43) 

SODIUM 5,660 10,900 9,911) 231 477 
THALLIUM ND (0.68) .. ~0.(1.J) .>ID(l.1) . .· . ND (0.64) NO (0.64) 
VANADIUM 89.8 ·<t<233 ,, .. · .. · i .. 11\7:if• · .. ·· 86.7 78.4 

ZINC 53.8 105 ,·:.· <102 ,, .. > . ·· .. · ' 67.4 70.7 

Cyanide (ug/kg) 

CYANIDE NO (50.0) NO (80.0) ND (BO.OJ NO (520) ND (520) 

Volatile Organic Compound (ug/kg) 

ACEfONE ND ( 12) NO { 17) ND (11) HD (7) NO (3) 
CARBON O!SUl FIDE ND {12) NO (20) ND (20) ND (10) NO (10) 
CHLOROFORM ND (12) NO (20) ND (20) ND (10) ND (10) 
TOLUENE ND (12) NO (20) ND (20) NO ( 10) MD (10) 
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IR22B016 lR228016 

16.75 26.75 

9317A817 9317A818 

04/29/93 04/29/93 

12,200 11,700 

i,t!glt,li .,. ') ;,(,': 
!IQ. (6.6) .-,.: 

.··• . ·2s.-.i .. · 
100 59.1 

NO (0.15) ND (0. 16) 
ND (1.0) NO (1. 1) 

94,700 101,000 
91.3 60.7 

NO (0.05) HO (0.05) 
13.6 11.9 
26.4 33.7 

21,200 20,500 

3. 1 2. 1 

<:t,~ir~.'· .. ' ' __ ,-_:"' v· ti~7
~ ::, 

NO (0.05) NO (0.06) 

•·,,c',ii?t/.i'/;,l'•i•<·····. HD (0.85) 
59.2 44.1 

1,100 1, 1B0 
NO (0.70) NO (0.76) 

NO (0.44) NO (0.47) 
2,690 3,080 

ND (0.64) NO (0.70) 
47.2 51.1 

40.3 41.9 

ND (520) NO (560) 

ND ( 17) NO (12) 
NO (10) 2 
ND (10) ND (11) 
ND (10) NO ( 11) 



TABLE 4.6-9 (Continued) 

SOIL ANALYTICAL RESULTS· IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nl..r'lber JR22B014 IR228014 IR228014 IR22B016 IR22B016 

Sampling Depth (feet bgs) 16.75 21.75 31,75 4.25 6.75 

Sarrpte NI.Xlber 9318A826 9318A827 9318A830 9317A815 9317A816 

sample Date 05/03/93 05/03/93 05/03/93 04/29/93 04/29/93 

Semivolatile Organic Compound (uglkg) 

2,4-0!NITROTOLUENE ND (400) ND (650) ND (670) NO (340) NO (340) 
2-METHYLNAPHTHALENE NO (400) NO (650) ND (670) ND (340) ND (340) 
ACENAPttTHENE ND (400) ND (650) NO (670) NO (340) ND (340) 
ACENAPflTHYLENE ND (400) NO (650) ND (670) ND (340) NO (340) 

ANTHRACENE ND (400) NO (650) NO (670) ND (340) ND (340) 
SENZO{A)ANTHRACENE ND (400) NO (650) ND (670) NO (340) ND (340) 
BENZO(A)PYRENE ND (400) ND (650) ND (670) NO (340) NO (340) 
B£NZ0(8)flUORAMTHEN£ ND (400) NO (650) •D (670) t/0 (340) NO (340) 

SENZO(G,H,t}PERYLEN€ ND (400) ND (650) NO (670) NO (340) NO (340) 
BENZO(K)FLUORANTHENE ND (400) ND (650) NO (670) ND (340) NO (340) 
CHRYSENE ND (400) ND (650) NO (670) ND (340) NO (340) 
OlBENZ(A,H}ANiHRACENE ND (400) ND (650) NO (670) ND (340) ND (340) 

FLUORANTHENE ND (400) NO (650) ND (670) NO (340) ND (340) 
FLUORENE NO (400) ND (650) ND (670) ND (340) NO (340) 
!NDEN0(1,2,3·CDJPYRENE ND (400) ND (650) ND (670) ND (340) ND (340) 
NAPHTHALENE NO (400) ND (650) ND (670) ND (340) NO (340) 

PHENANTHRENE NO (400) ,o (650) 

I 
NO (670) ND (340) NO (340) 

PHENOL ND (400) ND (650) ND (670) ND (340) NO (340) 
PYRENE ND (400) ND (650) NO (670) NO {340) NO (340) 

Pesticide/Polychlorinated Biphenyl (uglkg} 

AROClOR-1254 NO (40) NO (66) ND (66) ND (34) ND (34) 

TPH-Purgeable (mg/kg) 

TPH·GASOL!NE ND (6) NO (10) NO (10) i NO (1) ND (1) 

TPH-Extractable (mg/kg) 

TPH·DIESEL NO (12) 

I 
HO (20) NO (20) 

I 
NO (10) NO (10) 

TPH-EXTRACTABLE UNKNOIIN HYDROCARBON NA NA NA 15 NO (10) 
TPH·MOTOR Oil NA NA NA NA NA 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 

TRPH NA NA NA NA NA 
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IR22B016 IR22B016 

16.75 26.75 

9317A817 9317A818 

04/29/93 04/29/93 

NO (690) NO (370) 
ND (690) ND (370) 
ND (690) NO (370) 
ND (690) NO (370) 

\1!lfll~~ ,9~~!!i:rlil 48 

::n .140 
.83.-~ 

110 

160 40 
420 59 
860 170 

NO (690) NO (370) 

1 700 110 
ND (690) NO (370) 

210 40 
NO (690) ND (370) 

450 120 
ND (690) 46 

2,000 270 

NO (34) NO (37) 

ND (1) NO (1) 

NO (10) ND (11) 
45 NO (11) 
NA NA 

NA NA 



Station Nl.lJ'Cer 

Sarrpling Depth (feet bgs) 

Sarrple Nurber 

Sarrple Date 

Oil and Grease (mg/kg) 

TOTAL OIL & GREASE 

Percent l\loisture (%) 

% SOLIDS 

pH (pH units) 

PH 

TABLE 4.6-9 (Continued) 

SOIL ANALYTICAL RESULTS - IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR22B014 IR22B014 IR22B014 IR22B016 IR22B016 

16.75 21. 75 31. 75 4.25 6.75 

9318A826 9318A827 9318A830 9317A815 9317A816 

05/03/93 05/03/93 05/03/93 04/29/93 04/29/93 

92 140 140 150 220 

82.9 50.6 50.4 NA NA 

7.5 7 .5 7.5 8.5 9.3 
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IR22B016 IR22B016 

16. 75 26.75 

9317A817 9317A818 

04/29/93 04/29/93 

NA 67 

NA NA 

8.3 9.0 



Station Nunber 

Sallflling Depth {feet bgs) 

Sample Nurber 

Sample Oate 

Metal (mg/kg) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 

CHROMIUM Vl 
COBALT 
COPPER 
IRON 

LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 

MOLYBDENUM 
NICKEL 
POTASSIUM 
SELENfUM 

SILVER 
SOO!UM 
THAllIUM 
VANADIUM 

ZINC 

Cyanide (ug/kg) 

CYANIDE 

Volatile Organic Compound (ug/kg) 

ACETONE 
CARBON DISULFIDE 
CHLOROFORM 
TOLUENE 

TABLE 4.6-9 (Continued) 

SOIL ANALYTICAL RESULTS· IR-22 
HUNI'ERS POINT SHIPYARD, PARCEL D REMEDIAL INVE~'TIGATION 

IR22B017 IR22B017 

1.75 3.75 

9320A020 9320A021 

05/19/93 05/19/93 

24,500 22,400 
NO (2.9) NO (3. 1) 
NO (1.2) NO (1.9) 

50.5 92.8 

ND (0.15) NO (0.27) 
ND (0.21) ND (0.22) 

18
9 

ODO 14,900 
8.3 72.4 

NO (0.32) 0.57 .... .- ; 
28.8 32.4 
49.0 60.3 

31,DOO 32,600 

ND (0.58) ND (0.63) 
47.0 62.8 
656 680 

NO (0.46) ND (0.49) 

ND (0.27) NO (0.29) 
234 325 

NO (0.58) ND (0.63) 
75.8 89.7 

43.4 62.7 

NA i NA 

NO (29) NO (20) 
NO (10) ND (11) 
ND (10) NO (11) 
NO (10) NO (11) 

IR228017 IR22B017 IR22B017 !R22B017 IR22B019 

6.75 11.75 21.75 31.75 1.75 

9320A022 9320A023 9320A026 932DA027 9318A831 

05/19/93 05/19/93 05/19/93 05/19/93 05/03/93 

24,500 
ND (3.3) 

21 300 33 500 21 000 36 800 
ND (3.2) ND(3.1) ND (3.1) ND (5.5) 

ND (2.5) •o ( 1. 1) "" (0.69) NO (0.82) . 
102 

~--+-------t-------+-------!cc,-;c-cc 
;,!/<'. (2 . .l) .•· 

127 64.5 38.8 · 643 <i 

. ?i 0.87 "<>' . 0.54 * 
ND (0.24) 

14,300 
107 

NO (3.8) 
34. 1 
57.1 

41,900 

NO (1.7) 
I • 12,700·. 

1 2Y0 • 
NO fowOO} 

NO (0.67) 
80.6 

562 
NO (0.53) 

NO (0.31) 
912 

ND (0.67). 
. ;J23Ca.; 

61.0 

NA 

NO (11) 
NO (12) 
ND ( 12) 
NO (12) 

Page 22 

ND (0.40) 
ND (0.23) 

13,300 
95.2 

ND (0.65) 
29.6 
61.3 

38,000 

NO (0.65) 
91.6 
580 

NO (0.51) 

NO (0.30) 
668 

ND (0.65) 
111 

95.5 

NA 

NO (23) 
ND (12) 
ND (12) 
NO (12) 

NO (0.29) 
NO (0.22) 

23,700 
115 

>if, 0:26 ft 
33.2 
58.0 

39,000 

NO (0.62) 
43.6 
943 

ND (0.49) 

ND (0.29) 
5,280 

.NDAQ.6i} 
;::,.\\"ifacliaiiii 

46.0 

NA 

NO (26) 
ND (11) 
NO (11) 
NO (11) 

NO (0. 12) 
NO (D. 23) ND (0.40) 

7,290 22,300 
121 158 

ti ?lt NO (0.23) iGL•o:st, :;;_;, 
29.3 55.3 
60.6 67.6 

36, 100 59,200 

ND (0.63) N!l (1,1) · . 
48.1 . ··•· .•194-~:,•: 
666 ND (1,670) 

NO (0.50) NO (0.88) 

NO (0.29) ;g fi 'i,3.•;l;:;li:.- ,·•.·.· 
7,460 ND (823) 

:id 
NO (0.63) NO ( 1. 1) 

ff}'.: 82.0 110 

64.1 ::\i[:;t"" 

NA ND (80.0) 

NO (18) 16() 
NO (11) NO (20) 
NO (11) NO (20) 
NO (11) NO (20) 



TABLE 4.6-9 (Continued) 

SOIL ANALYTICAL RESULTS - IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Number IR22B017 !R22B017 IR22B017 IR22B017 IR22BD17 

Safll)ling Depth (feet bgs) 1.75 3.75 6.75 11. 75 21.75 

Safll)le Nunber 9320A020 9320A021 9320A022 9320A023 9320A026 

Sample Date 05/19/93 05/19/93 05/19/93 05/19/93 05/19/93 

Semivolatile Organic Compound (ug/kg) 

2,4-DINITROTOLUENE ND (340) NO (370) NO (400) ND (3,900) ND (370) 
2-METHYLNAPHTHALENE ND (340) ND (370) ND (400) ND (3,900) ND (370) 
ACENAPHTHENE ND (340) ND (370) ND (400) ND (3,900) ND (370) 
ACENAPHTHYLENE ND (340) ND (370) ND (400) ND (3,900) ND (370) 

AN THRACE NE ND (340) ND (370) ND (400) ND (3,900) ND (370) 
BENZO(A)ANTHRACENE ND (340) NO (370) ND (400) ND (3,900) NO (370) 
BENZO(A)PYRENE ND (340) ND (370) ND (400) ND (3,900) ND (370) 
BENZO(B)FLUORANTHENE ND (340) ND (370) ND (400) ND (3,900) ND (370) 

BENZO(G,H,I)PERYLENE ND (340) ND (370) ND (400) ND (3,900) ND (370) 
BENZO(K)FLUORANTHENE ND (340) ND (370) ND (400) ND (3,900) ND (370) 
CHRYSENE ND (340) ND (370) ND (400) ND (3,900) NO (370) 
DIBENZ(A,H)ANTHRACENE NO (340) ND (370) ND ( 400) NO (3,900) ND (370) 

FLUORANTHENE NO (340) ND (370) ND (400) NO (3,900) NO (370) 
FLUORENE NO (340) NO (370) ND (400) ND (3,900) NO (370) 
INDENO(l,2,3-CD)PYRENE NO (340) ND (370) ND (400) NO (3,900) NO (370) 
NAPHTHALENE NO (340) NO (370) NO (400) ND (3,900) NO (370) 

PHENANTHRENE NO (340) NO (370) NO (400) ND (3,900) ND (370) 
PHENOL NO (340) NO (370) NO (400) ND (3,900) NO (370) PYRENE ND (340) NO (370) ND (400) NO (3,900) NO (370) 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

AROCLOR-1254 ND (34) NO (37) ND (40) ND (39) NO (37) 

TPH-Purgeable (mg/kg) 

TPH-GASOLINE NO (5) NO (6) ND (6) NO (6) NO (6) 

TPH-Extractable (mg/kg) 

TPH-DIESEL NO (10) NO ( 11 J NO (12) NO ( 12) NO ( 11 J TPH-EXTRACTABLE UNKNO~N HYDROCARBON NA NA NA NA NA 
TPH-MOTOR Oil NA NA NA NA NA 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 
TRPH NA NA NA NA NA 
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IR22B017 IR22B019 

31.75 1. 75 

9320A027 9318A831 

05/19/93 05/03/93 

ND (380) ND (670) 
ND (380) NO (670) 
NO (380) ND (670) 
NO (380) ND (670) 

NO (380) ND (670) 
NO (380) ND (670) 
ND (380) ND (670) 
ND (380) ND (670) 

ND (380) ND (670) 
NO (380) NO (670) 
ND (380) ND (670) 
NO (380) NO (670) 

ND (380) ND (670) 
NO (380) NO (670) 
NO (380) NO (670) 
NO (380) ND (670) 

NO (380) NO (670) 
NO (380) NO (670) 
NO (380) NO (670) 

NO (38) NO (66) 

NO (6) NO ( 10) 

NO (11) NO (20) 
NA NA 
NA NA 

NA NA 



Star ion Hunber 

Sanpling Depth (feet bgs) 

Sample NL.rnber 

Sarr.ple Date 

Oil and Grease (mg/kg) 

TOTAL OIL & GREASE 

Percent Moisture (%) 

% SOLIDS 

pH (pH units) 

PH 

TABLE 4.6-9 (Continued) 

SOIL ANALYTICAL RESULTS· IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR22B017 !R228017 !R228017 !R22B017 !R22B017 

1.75 3.75 6.75 11.75 21.75 

9320A020 9320A021 9320A022 9320A023 9320A026 

05/19/93 05/19/93 05/19/93 05/19/93 05/19/93 

180 100 I 48 I 1,600 93 

96. 7 89.2 83.2 ! 86.3 i 89.8 

B.7 8.3 7.5 8.0 8.0 
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IR22B017 IR228019 

31.75 1.75 

9320A027 9318A831 

05/19/93 05/03/93 

79 350 

88.2 50.2 

I 7.8 8.9 



Station Number 

Sa/ll)ling Depth (feet bgs) 

Sample Nunber 

Sample Date 

Metal (mg/kg) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 

CHROMIUM VI 
COBALT 
COPPER 
IRON 

LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 

MOLYBDENUM 
NICKEL 
POTASSIUM 
SELENIUM 

SILVER 
SOD !UM 
THALLIUM 
VANADIUM 

ZINC 

Cyanide (ug/kg) 

CYANIDE 

Volatile Organic Compound (ug/kg) 

ACETONE 
CARBON DISULFIDE 
CHLOROFORM 
TOLUENE 

TABLE 4.6-9 (Continued) 

SOIL ANALYTICAL RESULTS - IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR22B019 IR22B019 IR22B019 IR22B019 IR22B019 IR22B019 

3.75 6.25 11.75 16.75 21.75 31. 75 

9318A832 9318A833 9318A834 9318A835 9318A836 9318A838 

05/03/93 05/03/93 05/03/93 05/03/93 05/03/93 05/03/93 

28, 100 18,700 13,100 16,500 9 950 37 800 
NO (5.0) NO (3.1) NO (3.2) ND (3.2) NO (3.2) ND (5.5) 

ND (0.95) N0(1.1) NO (0.80) ND (0. 70) NO (0.60) ND (1.0) 
311 148 98.9 121 100 152 

ND (0.41) ND (0.35) ND (0.30) NO (0.39) ND (0.27) 
.•.• ::'.:\t •. 3 .*#(t:.: ND (0.36) ND (0.22) ND (0.94) ND (0.23) NO (0.23) NO (0.40) 

12,600 9,870 6,400 7,190 4,320 18,500 91.8 53.0 57.0 65.6 19.4 91.3 
0;$5 ~·.·.· ·••·. ,ri;. 0~21 • ND (0.25) -0.69':* .... NO (0.92) 

/ 51.5 30.2 30.6 34.1 16. 1 
105 53.9 56.4 62.1 25.5 89.5 43,900 27,400 20,000 26,700 17,800 78,700 

NO (0.47) NO (1.3) ND (0.40) NO (0.46) ND (2.4) ND (0.64) 
.• . Zl,700 . 16,000 13,200 14,700 >§ff3g < . i) 226I~D . ,·,; J-i410:·.:t >· 724 .. 966 1r ,: .. -976 -~::.: . · ... . .2,.01 . . a. · . 
NO (0.07) NO (0.07) ND (0.06) ND (0.05) NO (0.05) ND (0.11) 

NO ( 1.0) ND (0.63) ND (0.64) NO (0.65) NO (0.64) NO(l.1) 
59.0 43.0 32.9 43.9 21.7 70.6 NO (763) NO (722) NO (1,370) NO (1,600) NO (1,570) 2,550 ND (0.80) NO (0.49) NO (0.50) NO (0.51) NO (0.50) NA 

NO (1.8) ND (0.99) ND (0.83) NO (0.88) NO ( 0. 74) ~ ........ - ... ND (558) NO ( 414) 4,940 5,670 1,970 i~lt .......... ··•·.·.· .. NO (1.0) ND (0.63) NO (0.64) ND (0.65) NO (0.64) 
1 •• rg 92.2 62.9 48.7 66.1 39.2 

79.7 55.4 52.2 63.5 39.8 106 

NO (70.0) NO (40.0) NO (50.0) NO (50.0) 80.0 130 

97 63 NO ( 11) NO (35) NO (26) NO (21) 
NO ( 18) NO ( 11) NO ( 11) NO ( 12) NO ( 11) NO (20) 
NO (18) NO ( 11) NO ( 11) NO ( 12) NO ( 11 > NO (20) 
NO (18) NO ( 11) NO ( 11) NO (12) NO ( 11) NO (20) 

Page 25 

IR22B021 

5.25 

9419R115 

05/12/94 

19,700 
,NO (1.4>. 
.. 2,1."# ... 

132 

ND (0.30) 
0.39 

67,300 
84.5 

NA 
15.8 
34.7 

26,000 

5.2 
. .13,400 

•> 500 • ·•·> 
NO (0.10) 

ND (0.98) 
79.3 

1, 180 
NO (0.63) 

NO (0.17) 
759 

NO (0.42) 
58.8 

47.9 

NA 

NA 
NA 
NA 
NA 



TABLE 4.6-9 (Continued) 

SOIL ANALYTICAL RESULTS - IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nu-rtier JR22B019 JR22B019 JR22B019 JR22B019 IR228019 

Sa~l ing Depth (feet bgs) 3. 75 6.25 11. 75 16.75 21.75 

Sample Nurt:ier 9318A832 9318J\833 9318J\834 9318A835 9318A836 

Sample Date 05/03/93 05/03/93 05/03/93 05/03/93 05/03/93 

Semivolatile Organic Compound (ug/kg) 

2.4·DINITROTOLUENE ND (610) ND (370) ,o (380) ND (390) ND (11,000) 
2·METHYlNAPHTHALENE ND (610) ND (370) ND (380) ND (390) ND (11,000) 
ACENA?H!HENE ND (610) NO (370) NO (380) ND (390) ND (11,000) 
ACENAPHTHYLENE ND (610) ND (370) ,o (380) NO (390) NO (11,000) 

ANTHRACENE NO (610) ND (370) ND (380) ND (39D) ND (11,000) 
BEWZO(A)ANTHRACENE ND (610) ND (370) ND (380) ND (390) ND (11,000) 
BENZO(A)PYRENE ND (610) ND (370) ND (380) ND (390) ND (11,000) 
BENZO(S)fLUORANTHENE ND (610) NO (370) ND (380) ND (390) ND (11,000) 

BENZO(G,H,I)PERYLENE NO (610) ND (370) ND (380) ND (390) ND (11,000) 
BENZO(K)fLUORANTHENE ND (610) ND (370) ND (38D) ND (390) NO (11,000) 
CHRYSENE NO (610) NO (370) ND (380) NO (390) NO (11,000) 
DIBENZ{A,H)ANTHRACENE ND (610) ND (370) NO (380) NO (390) ND (11,000) 

flUORANTHENE ND (610) NO (370) NO (380) ND (39D) NO (11,000) 
FLUORENE NO (610) ND (37D) NO (380) NO (390) ND (11,000) 
INOEN0(1,2,3-CD)PYRENE ND (610) NO (370) ND (380) ,o (390) NO (11,000) 
NAPHTHALENE NO (610) i NO (370) NO (380) ND {390) NO (11,000) 

?HEN"ANTHRENE NO (610) I NO (370) NO (380) ND (390) NO (11,000) 
PHENOL NO (610) I NO (370) NO (380) NO (390) NO (11,000) 
PYREHE ND (610) ND (370) ND (380) ND (390) NO (11,000) 

Pestidde/Polychlorinated Biphenyl (ug/kg) 

AROCLOR·1254 ND (61) ND (37) l ND (38) ND (39) ND (38) 

TPH-Purgeab!e (mg/kg) 

TPH-GASOLlNE NO (9) NO (6) NO (6) ND (6) ND (6) 

TPH-Extractable (mg/kg} 

TPH·O!ESEL NO (18) NO (11) ND (11) I ND (12) 40 
!PH-EXTRACTABLE UNKNOWN HYDROCARBON NA NA NA NA NA 
TPH·~OTOR OIL NA NA NA i NA NA 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 

TRPH NA NA NA NA NA 
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JR22B019 IR22B021 

31.75 5.25 

9318A838 9419Rl15 

05/03/93 05/12/94 

NO (650) NA 
NO (650) NA 
NO (650) NA 
NO (650) NA 

NO (650) NA 
NO (650) NA 
ND (650) NA 
NO (650) NA 

NO (650) NA 
NO (650) NA 
ND (650) NA 
ND (650) NA 

NO (650) NA 
ND (650) NA 
NO (650) NA 
NO (650) NA 

NO (650) NA 
ND (650) NA 
NO (650) NA 

NO (66) NA 

ND (10) NO (0.5) 

ND (20) NO (53) 
NA NA 
NA 240 

NA NA 



Station Nurber 

Sampl lng Depth (feet bgs) 

Sample Number 

Sample Date 

Oil and Grease (mg/kg) 

TOTAL OIL & GREASE 

Percent Moisture(%) 

% SOLIDS 

pH (pH units) 

PH 

TABLE 4.6-9 (Continued) 

SOIL ANALYTICAL RESULTS - IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR228019 IR22B019 IR22B019 IR22B019 IR22B019 

3.75 6.25 11. 75 16.75 21. 75 

9318A832 9318A833 9318A834 9318A835 9318A836 

05/03/93 05/03/93 05/03/93 05/03/93 05/03/93 

110 130 120 140 1,600 

54.9 89.2 87.5 86.0 87.2 

7.2 8.2 8.0 7.6 8.0 
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IR22B019 IR22B021 

31. 75 5.25 

9318A838 9419R115 

05/03/93 05/12/94 

72 MA 

50.6 95.1 

7.7 11.5 



Station Number 

Sampt ing Depth (feet bgs) 

Sample ~unber 

Sample Oate 

Metal (mg/kg) 

ALUMJt,tUM 
ANTIMONY 
ARSENIC 
8ARIUM 

BERVLL !UM 
CAOMWM 
CALCIUM 
CHROMIUM 

CHROMWH V! 
COBALT 
COPPER 
IRON 

LEAO 
MAGNESIUM 
MANGANESE 
MERCURY 

MOLYBDENUM 
NiCKEL 
POTASSlUM 
SELENIUM 

SILVER 
SODIUM 
1HALLlUM 
VANADIUM 

ZINC 

Cyanide (ug/kg) 

CYANIDE 

Volatile Organic Compound (ug/kg) 

ACETONE 
CARBO• DISULFIDE 
CHLOROFORM 
TOLUENE 

TABLE 4.6-9 (Continued) 

SOIL ANALYTICAL RESULTS· IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR22B021 JR22B021A JR22B021A IR22B022 JR228022 

10.25 1.25 2. 75 1.75 5.25 

9419R116 9419R117 9419R118 9419R119 9419R120 

05/12/94 05/12/94 I 05/12/94 05/12/94 05/12/94 i 

25,500 22,300 22,100 ' 9,690 28 400 
NO ( 1. 7) "° (1.8) NO ( 1.8) NO. (0.95) . ND (2.3) 

ND (0.42) 3.5 *# · 1.9 * .· 3~0 *# ---, .· •D (0.40) 
88.2 274 119 65.3 72.9 

o~M • 
·.- - .··-·. 

ND (0. 19) ,o (0.20) 0 .. 43 * NO (0.28) 
0.3S 0.46 1.2 1.5 ND (0.06) 

43,000 12,900 43,800 71900 49,900 
103 127 95.9 41.9 122 

NA NA NA NA NA 
24.3 27.2 25.3 12.4 27.3 
53.4 32. 1 71.4 51.2 59.8 

281000 36,SOO 69, 100 21,000 34,800 

ND ( 1 . 5 l 8.2 6,5 ·· 10A ~, · .: NO (1.9) 
,1371,00 ' \· .. _:_--._16,.600 -. _ 1.i~~~~ . \7!l0 ··. :>.f~~i'.( ({\.>, . ·:-.,-;,,$ '6 t-:.-,, ,.;, :; 741•· . I·- ::_ -- .. :i:- 6 8--*~--

NO (0.06) ND (0.09) NO (0.11) 0.38 o. 12 

ND (0. 16) •o (0. 16) ND (0. 15 J NO (0. 15) ND (0.14) 
64.1 136 76, 1 30.3 60.0 

1,390 1,270 11050 543 726 
ND (0.69) ND (0.67) ND (0.64) NO (0.64) ND (0.62) 

NO (0.18) ND (0. 18) NO (0, 17) NO (0.17) NO (0.17) 
2,270 594 810 443 NO (39.5) 
0.73 NO (0.45) ND (0.43) ND (0.43) ND (0.41 J 
76.7 80.0 79.9 45.5 87.2 

41.3 70.7 52.2 84.7 48.6 

•A NA i NA NA NA 

NA NA NA NA NA 
NA NA •A NA NA 
NA NA •A NA NA 
NA NA NA NA NA 

Page 28 

!R2ZS022 IR228023 

10.25 1.25 

9419R121 9419R125 

05/12/94 05/13/94 

24 000 16,900 
ND (1.9) t-:~ (J.5) . >· : NO (0.27) 2~0 ~--: 

68.S 104 
·'·.'.·?~:;. . -- .- ,·-

•o (0.18) ----,-.•_ .0:.41 ~---. 
ND (0.06) 0.31 

38,600 15,800 
105 67.1 

NA NA 
26.3 18.6 
62.7 44.9 

32,200 26,700 

NO ( 1.3) {/:j::; . ·9,$"· 
. .. 

•·•tJ,dlo~~t .. :r<-· t'ft{ J~l?~ './::,:;.,,,:-·-·. 

ND (0.05) 0.70 

ND (0.14) NO (0.15) 
56.7 47.4 
759 670 

NO (0.62) NO (0.65) 

ND (0. 16) NO (0.17) 
ND (39.4) •D (121) 
ND (D.41) ND (0.43) 

69.3 67.5 

51.4 66.6 

NA •A 

•A NA 
NA NA 
NA •A 
NA NA 



TABLE 4.6-9 (Continued) 

SOIL ANALYTICAL RESULTS - IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Number IR228021 IR22B021A IR22B021A IR228022 IR228022 
Sampling Depth (feet bgs) 10.25 1.25 2.75 1.75 5.25 

Sample Number 9419R116 9419R117 9419R118 9419R119 9419R120 
Sample Date 05/12/94 05/12/94 05/12/94 05/12/94 05/12/94 

Semivolatile Organic Compound (ug/kg) 
2,4-DINITROTOLUENE NA NA NA NA NA 2-METHYLNAPHTHALENE NA NA NA NA NA ACENAPHTHENE NA NA NA NA NA ACENAPHTHYLENE NA NA NA NA NA 
ANTHRACENE NA NA NA NA NA BENZO(A)ANTHRACENE NA NA NA NA NA BENZO(A)PYRENE NA NA NA NA NA BENZO(B}FLUORANTHENE NA NA NA NA NA 
BENZO(G,H,I)PERYLENE NA NA NA NA NA BENZO(K)FLUORANTHENE NA NA NA NA NA CHRYSENE NA NA NA NA NA DIBENZ(A,H)ANTHRACENE NA NA NA NA NA 
FLUORANTHENE NA NA NA NA NA FLUORENE NA NA NA NA NA INDEN0(1,2,3-CO)PYRENE NA NA NA NA NA NAPHTHALENE NA NA NA NA NA 
PHENANTHRENE NA NA NA NA NA PHENOL NA NA NA NA NA PYRENE NA NA NA NA NA 
Pesticide/Polychlorinated Biphenyl (ug/kg) 

AROCLOR · 1254 NA NA NA NA NA 
TPH-Purgeable (mg/kg) 

TPH-GASOLI NE ND (0.6) ND (0.6) ND (0.5) 0.6 ND (0.5) 
TPH-Extractable (mg/kg) 

TPH-OIESEL ND (57) ND (560) ND (53) ND (2,700) ND (52) TPH-EXTRACTABLE UNKNOWN HYDROCARBON NA NA NA NA NA TPH-MOTOR OIL 250 1,800 310 6,500 320 
Total Recoverable Petroleum Hydrocarbons (mg/kg) 

TRPH NA NA NA NA NA 
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IR228022 IR22B023 

10.25 1.25 

9419R121 9419R125 

05/12/94 05/13/94 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 

ND (34) NA 

NA NA 

ND (21) NA 
NA NA 

170 NA 

NA NA 



Station N:umber 

Sarrpting Depth (feet bgs) 

Sarrple Ni.JIDer 

Sample Date 

Oil and Grease (mg/kg) 

TOTAL Oil & GREASE 

Percent Moisture (%) 

% SOLlOS 

pH (pH units} 

PH 

TABLE 4.6-9 (Continued) 

SOIL ANAL YTJCAL RESULTS - IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

!R22B021 lR22B021A !R22B021A IR22B022 !R22B022 

10.25 1.25 2.75 1.75 5.25 

9419R116 9419R117 9419R118 9419Rl19 9419R120 

05/12/94 05/12/94 05/12/94 05/12/94 05/12/94 

NA NA ' NA NA NA : 

87.2 89.2 93.6 94.1 96.9 

10.3 8.0 8.9 8.2 9.6 
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!R22B022 IR22B023 

10.25 1.25 

9419R121 94 !9R125 

05/12/94 05/13/94 

NA NA . 

97.0 92.1 

9.6 ·1 9.4 I 



TABLE 4.6-9 (Continued) 

SOIL ANALYTICAL RESULTS - IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Number IR22B023 IR22B023 IR22B023 IR22B026 IR22B026 
Safll)l i ng Depth (feet bgs) 2.75 5.25 10.25 1.50 6.38 

Safll)le NL!Iber 9419R126 9419R127 9419R128 9605G052 9605G053 
Safll)le Date 05/13/94 05/13/94 05/13/94 01/31/96 01/31/96 

Metal (mg/kg) 

ALUMINUM 19,700 21,000 28,100 24,500 21,000 ANTIMONY NO ( 1.2) NO ( 1.4) NO ( 1. 9) 0.76. LJ;g•;~+· · .. ·.-·.· .. · ARSENIC NO (0.27) NO (0.27) NO (0.27) 2~4 -"'#: BARIUM 53.7 77.7 97.2 168 131 
BERYLLIUM NO (0.17) NO (0. 18) NO (0.20) NO (0.02) NO (0.02) CADMIUM ND (0.06) 0.09 ND (0.06) ND (0.04) ND (0.04) CALCIUM 31,200 36,900 46,300 26,400 17 7 800 CHROMIUM 67.7 78.9 97.8 124 8.1 
CHROMIUM VI NA NA NA ND (2.5) ND (0.05) COBALT 17.8 20.7 24.2 30.6 22.3 COPPER 40.6 64.0 54.5 52. 1 35.1 IRON 22,100 26,500 30,800 33,500 28, 100 
LEAD ND ( 1. 7) NO (2.0) ND (1.1) 4.5 3.2 MAGNESIUM 

! \ J3200Q ·. 16, 100 . 18,300 2\300 16 000 .. :/:?:>: MANGANESE "" 1 ~ •. 524 •-- ' 563 • .. 7 8 * .. •• • 626·.t> 
MERCURY 0. 19 0.08 ND (0.D5) ND (0.07) ND (0.06) 
MOLYBDENUM ND (0.14) ND (0.14) ND (0.14) NO (0.13) ND (0.13) NICKEL 42.0 53.8 57.5 131 60.5 POTASSIUM 472 880 932 1,650 1,700 SELENIUM NO (0.62) NO (0.61) NO (0.61) NO (0.49) NO (0.50) 
SILVER NO (0.16) NO (0.16) NO (0. 16) NO (0.11) NO (0. 11) SODIUM NO (39.4) ND (39.0) NO ( 122 J 1,790 1,680 THALLIUM NO (0.41) NO ( 0. 41 J NO (0.41) NO (0.40) NO (0.41) 
VANADIUM 53. 1 65.0 77.1 82.0 73.8 
ZINC 44.6 50.5 53.6 107 52.8 
Cyanide (ug/kg) 

CYANIDE NA NA NA NA NA 
Volatile Organic Compound (ug/kg) 

ACETONE NA NA NA NA NO (11) CARBON DISULFIDE NA NA NA NA NO ( 11) CHLOROFORM NA NA NA NA NO (11) TOLUENE NA NA NA NA NO ( 11) 
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IR228026 IR22B026 

11.38 16.25 

9605G054 9605G055 

01/31/96 01/31/96 

14,500 17,400 

)t ,~;8< •· .·. 0.75 
... 1.4 • 

223 88.0 

NO (0.02) NO (0.02) 
NO (0.04) NO (0.04) 

10,300 15,700 
53.5 63.0 

0. 12 , ... > 0,21 ~ 
23.2 24.2 
54.7 76.9 

20,800 24,600 

2.6 2.2 
132400 16 900 

:;::- ·.:\:4)4. 0.-.::~·-: ·.· i.1,07Q.·~.·•·· 
ND (0.07) ND (0.10) 

NO (0.13) NO (0.24) 
49.0 44.2 

1,180 1,220 
NO (0.50) NO (0.49) 

NO (0.11) NO (0. 11) 
2,230 2,800 

NO (0.68) NO (0.41) 
47.3 58.0 

47.0 56.6 

NA NA 

ND (11) NO ( 11) 
NO ( 11) NO ( 11) 
NO ( 11) NO < 11 J 
HO ( 11) NO ( 11) 



TABLE 4.6-9 (Continued) 

SOIL ANALYTICAL RESULTS· IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nunber IR22B023 i lR22B023 !R22B023 IR22B026 JR22B026 

Sampling Depth (feet bgs) 2.75 5.25 10.25 1.50 6.38 

Sample Nl.irther 9419R126 9419R127 9419R128 9605G052 9605G053 

Sample Date 05/13/94 05/13/94 05/13/94 01/31/96 01/31/96 

Semivo!atile Organic Compound (ug/kg) 

2,4-0INITROTOLUENE NA SA NA NO (350) NO (350) 
2·METHYLNAPHTWALENE NA •• NA NO (350) ND (350) 
ACENAPHTHENE MA NA NA ND (350) NO (350) 
ACENAPHTHYLENE NA MA NA MD (350) ND (350) 

A#HHRACENE NA NA NA ND (350) ND (350) 
BENZO(A)AMTHRACENE MA NA MA NO (350) NO (350) 
BENZD(A)PYRENE NA NA NA NO (350) NO (350) 
BENZO(B)FLUORANTHENE NA NA NA NO (350) ND (350) 

BENZO(G,H,l)PERYLENE NA NA NA ND (350) ND (350) 
BE~ZO(K)FLUORANTHENE NA NA NA ND (350) NO (350) 
CHRYSENE NA NA MA ND (350) ND (350) 
DlBENZ(A, H )ANTHRACENE NA NA NA ND (350) NO (350) 

flUORANTHENE .. NA NA NO (350) ND (350) 
fLUORENE NA NA NA ND (350) ND (350) 
INOENO(l,2,3-CD)PYRENE NA NA NA ND (350) ND (350) 
NAPHTHALENE NA NA NA ND (350) ND (350) 

PHENAN THRENE NA NA NA liD (350) ND (350) 
PHENOL NA NA NA ND (350) NO (350) 
PYRENE NA NA NA ND (350) NO (350) 

Pesticide/Po!ychlorinated Biphenyl (ug/kg) 

AROCLOR-1254 NA NA NA NO (35) MO (36) 

TPH-Purgeable (mg/kg} 

TPH·GASOUNE NA I NA NA ND (0.5) NO (0.5) 

TPH-Extractable (mg/kg) 

TPH~DtESEL NA NA NA 18 6 
TPH-EXTRACTASLE UNKNOWN llYOR:OCARBON NA NA MA NA NA 
TPH·MOTOR OIL NA NA NA 40 12 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 

TRPH .. NA NA 13 25 
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lR22B026 lR22B026 

11.38 16.25 

9605G054 9605G055 

01/31/96 01/31/96 

ND (360) •o (350) 
ND (360) NO (350) 
NO (360) NO (350) 
NO (360) ND (350) 

ND (360) ND (350) 
ND (360) MO (350) 
ND (360) ND (350) 
ND (360) ND (350) 

ND (360) WO (350) 
ND (360) ND (350) 
ND (360) ND (350) 
MD (360) ND (350) 

ND (360) ND (350) 
ND (360) NO (350) 
ND (360) ND (350) 
NO (360) ND (350) 

ND (360) ND (350) 
ND (360) NO (350) 
ND (360) ND (350) 

ND (36) NO (36) 

ND (0.Sl ND (0.5) 

NO (11) NO (11) 
NA NA 

ND (11) ND (11) 

7 15 



Station Nurber 

Sampling Depth (feet bgs) 

Sample Nurber 

Sample Date 

Oil and Grease (mg/kg) 

TOTAL OIL & GREASE 

Percent Moisture (%) 

% SOLIDS 

pH (pH units) 

PH 

TABLE 4.6-9 (Continued) 

SOIL ANALYTICAL RESULTS· IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR22B023 IR22B023 IR22B023 IR22B026 IR22B026 

2.75 5.25 10.25 1.50 6.38 

9419R126 9419R127 9419R128 9605G052 9605G053 

05/13/94 05/13/94 05/13/94 01/31/96 01/31/96 

NA NA NA NA NA 

97. 1 98.0 98.1 94.5 92.8 

10. 1 9.9 9.9 9.0 8.6 
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IR22B026 IR22B026 

11.38 16.25 

9605G054 9605G055 

01/31/96 01/31/96 

NA NA 

92.2 93.4 

8.8 8.4 



TABLE 4.6-9 (Continued) 

SOIL ANALYTICAL RESULTS· IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Stat l on Nunber IR228026 IR22B026 IR228026 !R22S026 IR228026 

Sarrpl i:ng Depth (feet bgs) 21.25 26.50 31.25 41.50 52.00 

Sample Nl.fOOe; 9605G056 9605G057 9605G058 9605G059 9605G060 

Sample Date 02/01/96 02/01/96 02/01/96 02/01/96 02/01/96 

Metal (mg/kg) 

ALUMfNUM 24,200 28,500 23,100 28,200 4,220 
ANTIMONY 

i ' 

1,1. 1.4 0.89 ·.· 1.5 ,. . ~p,,i?s:~f;i:i. ARSENIC 1 ... 4. ,,_-_, - 0~66 •- NO (0.31) :, :/.1:8 ·* ·. 
BARlUM 14 7 141 64.0 146 14.8 

BERYllWM. ND (0.02) NO (0.02) NO CO.OZ) ND (0.02) ND (0.02) 
CADMIUM ND (0.05) NO (0.05) NO (0.04) NO (0.05) NO (0.05) 
CAL Cl UM 19,400 23,200 17,000 19,500 \640 
CHROl<llUM 79.6 93.0 71.6 81.9 9.7 

CHROMIUM Vl 0.08 0.09 0.08 NO (0.05) ND (1.2) 
COBALT 30.4 ' , 43.0 a 

I 
39.6 37.2 3.6 

COPPER 57.5 79.0 59.2 51.9 3.2 
IRON 36,900 40,300 31,200 69,800 5,690 

LEAD 1.7 ND (0.60) i ND (0.95) 4.8 1.4 
MAGNESIUM ,.(.1}~1ii~t, . 17,400. 15,900 l6 100 1,890 
MANGANESE :·,,., ' 'x'.!;0501'..0 1,280 ~ 2,546~a ·, :· 48.4 
MERCURY 0.08 NO (0.06) ND (0.06) 0.10 0.07 

MOLYBDENUM NO (0.15) ND (0. 14) ND (0.13) NO (0.14) NO (0.14) 
NICKEL 46.1 43.1 41.7 60.8 19.2 
POiASSIUM 21310 2,610 1,850 4,790 666 
SELENlUM ND (O.S6) ND (0.53) ND (0.51) NO (0.52) NO (0.55) 

SlLVER NO (0. 12) ND (0.12) ND (0.11) ND (0.11) ND (0.12) 
SODIUM 4,850 6,630 6,410 6,690 546 
THALLIUM ND (0.46) llll. {D.44) .... , .. . ND (0.42) !II). (0.43). 

•I;'.: 
ND (0.46) 

VANADIUM 107 . • 120 ....... , · 91.3 ··· ·c;;:1211<.a< 20.9 

ZINC 68.0 85.0 69, 1 
I ,;, ,, .· / 16.4 

Cyanide (uglkg) 

CYANIDE NA NA NA NA NA 

Volatile Organic Compound ( uglkg) 

ACETONE ND (31) ND (18) NO (20) NO (24) NO (25) 
CARSON OlSUlflDE NO (12) ND (12) ND (11) MO (11) HD ( 12) 
CHLOROFORM ND (12) NO (12) ND (11) NO (11) ND (12) 
TOLUENE NO (12) NO (12) MO (11) ND (11) ND (12) 
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IR22B027 IR228027 

1.50 8.00 

9605G062 9605G063 

02/02/96 02/02/96 

31,400 26,900 
·;_ .. ft\;_::. \i''.tI•~>· .-:(;.:.}:.:, ,J·,;:, • .. ·· 
:·.o.::::; .· 

77 .1 70.8 

NO (0.02) NO (0.02) 
NO (0.05) NO (0.05) 

•. . .•. 20, !00 ,,,.< 161800 
• .•. ,,,;; 514 i' 115 

NO (0.05) ND (0.05) 
53.4 33.6 
37.8 62.9 

43,500 45t500 

8.0 3.2 

•x11~2gqi , · · ·•···· ,-.,-.,. ,•- ;;, 
t·1~~ot, . 

0.07 ND (0.06) 

@,Jo.14, ·a,/ ND (0.14) 
<ifftW, 1 ,!':C · 44.7 

1,100 835 
ND (0.52) ND (0.56) 

HO (0.11) ND (0.12) 
ND (19.1) 1,770 
ND (0.43) . •o co.4?J ,, 

71.8 '\")_<:ii<~;;; )62 ,«.,,. ,:,,,-.' 

74.9 74.5 

NA NA 

NA NO (29) 
NA NO ( 12) 
NA ND ( 12) 
NA HO ( 12) 



TABLE 4.6-9 (Continued) 

SOIL ANALYTICAL RESULTS- IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Ht.m::ier JR22B026 IR22B026 JR22B026 !R22B026 IR22B026 

Salff.lling Depth (feet bgs) 21.25 26.50 31. 25 41.50 52.00 

Saflt)le Nu.tmr 9605G056 9605005? 9605G058 96050059 96050060 

Sample Date 02/01/96 02/01/96 02/01/96 02/01/96 02/01/96 

Semivolatile Organic Compound (ug/kg) 

2,4-0lNlTROTOLUENE NO (400) NO (380) ND (360) ND (370) NO (400) 
2-METHYLNAPHTHALENE NO (400) ND (380} ,o (360) NO (370) ND (400) 
ACENAPHTHENE NO (400) NO (380) ND (360) NO (370) NO (400) 
ACENAPHTHYLEN.E NO (400) NO (380) NO (360) NO (370) ND (400) 

AN1HRACENE ND (400) NO (380) NO (360) NO (370) NO (400) 
BEN20(A)ANTHRACENE NO (400) NO (380) NO (360) NO (370) NO (400) 
BENZO(A)PYRENE NO (400) NO (380) NO (360) ND (370) ND (400) 
BENZO(B)fLUORANTHENE NO (400) RO (380) NO (360) NO (370) NO (400) 

BEN20(G,H,l)PERYLENE NO (400) NO (380) ND (360) NO (370) ND (400) 
SENZO(K)FLUORANTHENE ND (400) ND (380) NO (360) ND (370) ND (400) 
CHRYSENE ND (400) NO (380) NO (360) NO (370) ND (400) 
DlBENZ(A,H)ANTHRACENE NO (400) NO (380) NO (360) NO (370) NO (400) 

fLUORANTHENE ND (400) NO (380) NO (360) NO (370) NO (400) 
FLUORENE NO (400) NO (380) NO (360) NO (370) NO (400) 
INOEN0(1,2,3·CD)PYRENE NO (400) NO (380) NO (360) NO (370) NO (400) 
NAPHTHALENE NO (400) NO (380) ND (360) ND (370) NO (400) 

PHENANTHRENE ND (400) ND (380) NO (360) NO (370) NO (400) 
PHENOL NO (400) NO (380) NO (360) NO (370) ND (400) 
PYRENE NO (400) NO (380) NO (360) NO (370) NO (400) 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

AROCLOR-1254 NO (41) ND (39) NO (37) NO (38) ND (40) 

TPH-Purgeable (mg/kg) 

TPH-GASOlfNE NO (0.6) NO (0.6) I RO (0.6) NO (0.6) RD (0.6) 

TPH-Extractable (mg/kg) 

TPH·OIESEL NO (12) NO (12) I NO {11) ND (11) i HO (12) 
!PH-EXTRACTABLE UNKNO\JN HYDROCARBON NA NA NA NA 

I 
NA 

TPH-MOTOR OIL NO (12) NO ( 12) i RO (11) NO (11) •o (12) 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 

TRPH ND (12) ND (12) NO (11) ND (11) 14 
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!R22B027 lR22B02? 

1.50 8.00 

96050062 96050063 

02/02/96 02/02/96 

NO (370) NO (400) 
NO (370) NO (400) 
ND (370) NO (400) 
NO (370) NO (400) 

NO (370) NO (400) 
NO (370) NO (400) 
NO (370) NO (400) 
ND (370) NO (400) 

NO (370) ND (400) 
NO (370) NO (400) 
NO (370) NO (400) 
NO (370) ND (400) 

NO (370) NO (400) 
NO (370) NO (400) 
NO (370) NO (400) 
NO (370) ND (400) 

NO {370) ND (400) 
NO (370) NO (400) 
NO (370) NO (400) 

NO (38) ND (40) 

NO (0.6) ND (0.6) 

6 I 10 
NA NA 

6 I 14 

HO (11) NO (12) 



Stat ion Number 

Sarnpl ing Depth Cfeet bgs) 

S.aftl)te Number 

Sa~le Oate 

Oil and Grease (mg/kg) 

TOTAL Oil & GREASE 

Percent Moisture (%) 

% SOLIDS 

pH (pH units) 

PH 

TABLE 4.6-9 (Continued) 

SOIL ANALYTICAL RESULTS· IR-22 
HUNTERS POINT SHIPYARD, PARCEL D RE:\1EDIAL INVESflGATION 

IR22B026 (R228026 IR228026 IR22B026 IR228026 

21.25 26.50 31.25 41.50 52.00 

9605G056 9605G057 9605G058 9605G059 9605G060 

02/01/96 02/01/96 02/01/96 02/01/96 02/01/96 

RA NA RA ~A I NA 

82.3 86.4 90.7 88.4 83.4 
' 

8.6 B.O 7.7 i 7.8 9.0 
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IR220027 IR22B027 

1 .50 8.00 

960SG062 960%063 

02/02/96 02/02/96 

NA NA 

88. l 82.8 

8.0 8.4 



TABLE 4.6-9 (Continued) 

SOIL ANALYTICAL RESULTS. IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nunber JR22B027 1R228027 IR22B027 IR22MW07A JR22M~07A IR22MW07A 

Sarrpl i ng Depth (feet bgs) 16.50 21.50 27.00 1.75 3.75 6.25 

Sample MI.Mtlber 9605G066 9605G067 9605G068 9319A936 9319A937 9319A938 

Sa!ll)le Date 02/02/96 02/02/96 02/02/96 05/12/93 05/12/93 05/12/'B 

Metal (mg/kg) 

ALUMlNUM 34,600 25,200 10,500 24,500 25 000 29,900 
ANTJMONY . • 1.2 0.90 NO (0.44) ND ,(3.1) .·.,.•.~g.\~~u, .ijQ (3.2) 
ARSENIC I . 0.45 •• 0.57 *- - T.9-t# ::--7~3 :·*ff,: ,,. -,:.--·,,_. ._,;.., • ,1.s "'· 
BARIUM 78.7 39.2 24.2 81.9 104 84.3 

BERYLLIUM ND (0.02) NO (0.02) ND (0.03) NO (0.49) ND (0.31) MO (0.34) 
CADMIUM ND (0.05) NO (0. 05) ND (0.06) ND (0.22) ND (0.22) NO (0.23) 
CALCIUM 26,400 31,500 149,000 19,100 19,600 16,900 
CHROMIUM 131 123 35.2 109 109 135 

CHROMIUM VI ND (0.05) ND (0.05) NO (0.05) NO (0.39) ND (0.39) 1--: :,::JJ,32 * 
COBALT 41.4 27.1 9.5 29.9 26.3 37.9 
COPPER 90.9 50.6 23.2 40.5 50.3 63.7 
!ROH 501900 34 t300 17,500 35,800 32,100 39,800 

LEAD 1.8 ND (1.2) 2.5 6.4 2.6 ND ( 1.4) 
MAGNESlUM 1•.··•.···.}*tI0~ 

235200 8,930 ' 22e1°2 ,cc 
)9 600 . ·.•< ... ,18,200 

MANGANESE I• 6 O.* 333 :;:,--. ' 798 ...... . ' ' ·-r~ -090.-=-'.•·, ·-:,:·. 
MERCURY ND (0.06) ND (0.06) 0.07 o. 15 ND (0.05) ND (0.05) 

MOLYBDENUM ND (0.14) ND (0.14) ND (0.31) ND (0,62) ND (0.63) ND (0.65) 
NICKEL 53.3 57.7 41.6 ··--·(-188 .. ~ · 90.9 57. 1 
POTASSIUM 1,040 1, 150 3,640 860 766 950 
SELENIUM NO (0.55) ND (0.52) NO (0.93) 0.72 ND (0.49) ND (0.51) 

SILVER ND (0.12) ND (0.11) ND (0. 14) ND (0.29) NO (0.29) 0.43 
SODIUM 4,770 2,600 5,780 1,390 2,330 6,070 
lKAlllUM •. ~0,,(Q.45). ,. ND (0.43) ND (0.52) ND (0.62) NO (0.63) ,ffl .. ~ ~215& ;; VANADIUM ·•••>;n;,1,t,., ; · ·,. 90.4 34.4 97.0 NO (0.42) 

zac 107 58.2 58.5 48.6 49.9 94.7 

Cyanide (ug/kg) 

CYANIDE NA NA NA 40.0 NO (40.0) NO (50.0) 

Volatile Organic Compound (ug/kg} 

A.CETONE NO (26) NO (20) 

I 
NO (66) NO (17) NO (21) ND (18) 

CARBON DISULFIDE ND (12) NO (11) ND (14) NO (11) NO (11) ND ( 12) 
CHLOROFORM ND (12) ND (11) 

I 
ND (14) ND (11) ND ( 11) ND ( 12) 

TOLUENE ND (12) ND (11) ND ( 14 l NO (11) ND ( 11) ND (12) 
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IR22M~07A 

11.75 

9319A939 

05/12/93 

38,800 
,,.f@,(3.4)., '' 

;c,',':'.,:,:-2';1i •#·-:'· 
68.2 

ND (0.44) 
NO (0.25) 

23,900 
178 

NO (0.56) 
44.7 
84,7 

48,500 

3.2 
' ... 

i' ,f~l0t /:._, 
NO (0.06) 

NO (0.69) 
61. 7 

1,580 
ND (0.69) 

0.65 
8,050 

... ·.,;f~,t~J~~(& ,\fl'+-0
·• 

79.5 

NO (50.0) 

NO (12) 
NO (12) 
ND (12) 
ND (12) 



TABLE 4.6-9 (Continued) 

SOIL ANALYTICAL RESULTS - IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Number IR22B027 1R22B027 IR22B027 IR22M~07A IR22MU07A 

Sanpting Depth {feet bgs) 16.50 21.50 27.00 1.75 3.75 
; 

Sample NI..IIOOer 9605G066 9605G067 960SG068 I 9319A936 9319A937 

Sanple Date 02/02/96 02/02/96 02/02/96 05/12/93 05/12/93 

Semivolatile Organic Compound (ug/kg) 

2,4-0INITROJOLUENE ND {390) NO (370) NO (450) NO (370) ND (370) 
2~METHYLNAPHTHALENE NO (390) NO (370) NO (450) ND (370) ND (370) 
ACEHAPHTHENE MO (390) MD (370) ND (450) NO (370) ND (370) 
ACENAPHTHYLENE NO (390) NO (370) ND (450) NO (370) NO (370) 

ANTHRACENE ND (390) NO (370) ND ( 450) NO (370) NO (370) 
BENZO(A)ANTHRACENE ND (390) ND (370) ND (450) ND (370) NO (370) 
BENZO(A)PYRENE ,o (390) ND (370) •o <450J ND (370) ND (370) 
BENZO(B)FLUORANTHENE ND (390) NO (370) NO (450) NO (370) NO (370) 

BENZO(G,H,J)PERYLENE ND (390) •o <370J ND (450) ND (370) ND (370) 
BEnZO(K)FLUORANTHENE NO (390) NO (370) ND (450) ND (370) ND (370) 
CHRYSENE ND (390) ND (370) ND (450) NO (370) NO (370) 
DIBENZ(A,H)ANJHRACENE ND (390) i ND (370) ND (450) ND (370) NO (370) 

FlUORANTHENE NO (390) NO (370) HD (450) NO (370) NO (370) 
FlUORENE NO (390) ND (370) ND (450) ND (370) ND (370) 
lNOEN0(1,2,3-CD)PYRENE ND (390) ND (370) ND (450) ND (370) ND (370) 
NAPHTHALENE NO (390) NO (370) NO (450) NO (370) NO (370) 

PHENANTHRENE ND (390) ND (370) 

I 
ND (450) ND (370) ND (370) 

PHENOL ND (390) ND (370) ND (450) ND (370) ND (370) 
PYRENE ND (390) ND (370) NO (450) ND (370) NO (370) 

Pesticide/ Polychlorinated Biphenyl (uglkg) 

AROCLOR-1254 ! 
' 

ND (40) ND (38) ND (46) ND (37) ND (37) 

TPH-Purgeable (mg/kg} 

TPH·GASOllNE ND (0.6) ND (0.6) ND (0.7) ND (6) •O (6) 

TPH-Extractable (mg/kg) 

TPH·OtESEL NO (12) 

I 
ND (11) 

I 
MD ( 14} 83 ND (11) 

JPH·EXJRACTABLE UNKNOWN HYDROCARBON NA •A NA NA NA 
TPH-MOTOR OIL ND (12) ND (11) NO (14} NA NA 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 

TRPH NO ( 12) 15 l NO (14) NA NA 

Page 36 

IR22MU07A IR22MU07A 

6.25 11. 75 

9319A938 9319A939 

05/12/93 05/12/93 

ND (390) NO (410) 
t<O (390) NO (410) 
NO (390) NO (410) 
ND (390) ND (410) 

ND (390) ND (410) 
ND (390) NO (410) 
NO (390) ND (410) 
NO (390) ND (410) 

ND {390) ND (410) 
ND (390) ND (410) 
NO (390) NO (410) 
NO (390) NO (410) 

ND (390) ND (410) 
NO (390) NO (410) 
ND (390) ND (410) 
ND (390) ND (410) 

NO (390) NO (410) 
ND (390) ND (410) 
NO (390) ND (410) 

HD (39) •D (41) 

•o (6J •D (6) 

ND ( 12) 

I 
NO ( 12) 

NA NA 
NA I NA 

NA NA 



Station Nl..lTlber 

Sampling Depth (feet bgs) 

Sample Nt.rnber 

Sample Date 

Oil and Grease (mg/kg) 

TOTAL OIL & GREASE 

Percent Moisture (%) 

% SOLIDS 

pH (pH units) 

PH 

TABLE 4.6-9 (Continued) 

SOIL ANALYTICAL RESULTS - IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR22B027 IR22B027 IR22B027 IR22M\J07A IR22MW07A 

16.50 21.50 27.00 1. 75 3.75 

9605G066 9605G067 9605G068 9319A936 9319A937 

02/02/96 02/02/96 02/02/96 05/12/93 05/12/93 

NA NA NA 540 220 

84.0 88.6 72.6 89.7 89.6 

8.5 8.6 8.8 9.0 8.9 
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IR22HW07A IR22MW07A 

6.25 11. 75 

9319A938 9319A939 

05/12/93 05/12/93 

78 120 

85.6 80.7 

7.9 7.5 



TABLE 4.6-9 (Continued) 

SOIL ANALYTICAL RESULTS - IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Number lR22MW07A lR22MW07A 

Sa~ling Depth (feet bgs) 16.75 31. 75 

Samp! e Number 9319A940 9319A941 

Sample Date 05/12/93 05/12/93 

Metal (mgikg) 

ALUMINUM 30,800 15,400 
ANTIMONY ND (3.4) . NO C,.2) 
ARSENIC ND (0.65) L9 ~ 
BARtUM 68.6 16.9 

BERYLLIUM WD (0.39} ND (0.18) 
CAOMWM ND (0.25) ND (0.23) 
CALCIUM 17,700 10,700 
CHROMIUM 148 60.? 

CHROMIUM VI ND (0.88) ND (1.3) 
COBALT 35. 1 15.2 
COPPER 60.6 37.1 
IRON 40,700 19,800 

LEAD 3.0 ND (1.9) 
MAGNESIUM . . 17,000 .•··· .. 8,380 
MANGANESE . · ·••',241'}2 282 
MERCURY ND (0.06) NO (0.09) 

MOLY80ENUM ND (0.70) ND (0.64) 
NICKEL 59. 1 36.0 
POTASSIUM 1,070 

I 
1,010 

SELENIUM ND (0. 92) ND (0.50) 

SILVER 0.41 ' 0.49 
SOO!UM 51980 ! 2,190 
THAU,.!UM .•,~? \~!~?¾• •. , .. ·>< ND (0.64) 
VANADIUM 49.0 

ZINC 75.6 31. l 

Cyanide (ug/kg) 

CYANIDE ND (50.0) NO (50.0) 
' 

Volatile Organic Compound (ug/kg) 

ACETONE NO ( 13) ND (25) 
CARBON OISULFJOE ND (12) 4 
CHLOROFORM NO (12) ND (11) 
TOLUENE NO ( 12) ND (11) 
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TABLE 4.6-9 (Continued) 

SOIL ANALYTICAL RESULTS - IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station NI..ITlber IR22M"07A IR22MW07A 

Safll)ling Depth (feet bgs) 16.75 31.75 

Sample N1JTlber 9319A940 9319A941 

Sample Date 05/12/93 05/12/93 

Semivolatile Organic Compound (ug/kg) 

2,4-DINITROTOLUENE NO (420) ND (380) 
2-METHYLNAPHTHALENE ND (420) ND (380) 
ACENAPHTHENE ND (420) ND (380) 
ACENAPHTHYLENE ND (420) ND (380) 

ANTHRACENE ND (420) ND (380) 
BENZO(A)ANTHRACENE ND (420) ND (380) 
BENZO(A)PYRENE ND (420) ND (380) 
BENZO(B)FLUORANTHENE ND (420) ND (380) 

BENZO(G,H,I)PERYLENE ND (420) ND (380) 
BENZO(K)FLUORANTHENE ND (420) ND (380) 
CHRYSENE ND (420) ND (380) 
DIBENZ(A,H)ANTHRACENE ND (420) ND (380) 

FLUORANTHENE ND (420) ND (380) 
FLUORENE ND (420) ND (380) 
INDEN0(1,2,3·CD)PYRENE ND (420) ND (380) 
NAPHTHALENE ND (420) ND (380) 

PHENANTHRENE NO (420) ND (380) 
PHENOL ND (420) ND (380) 
PYRENE ND (420) ND (380) 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

AROCLOR-1254 ND (41) ND (38) 

TPH-Purgeable (mg/kg) 

TPH-GASOLINE ND (6) ND (6) 

TPH-Extractable (mg/kg) 

TPH-DIESEL NO (12) ND ( 11) 
TPH-EXTRACTABLE UNKNOYN HYDROCARBON NA NA 
TPH-MOTOR OIL NA NA 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 
TRPH NA NA 
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TABLE 4.6-9 (Continued) 

SOIL ANALYTICAL RESULTS - IR-22 
HU1',TERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nt.mber 

Sarrplfng Depth (feet 

SalJl) le Nurber 

SafifJle Date 

Oil and Grease (mg/kg) 

10TAL OIL & GREASE 

Percent Moisture (%) 

% SOLIDS 

pH (pH units) 

PH 

Notes: 

% Percent 

bgs) 

Below ground surface 
Milligram per kilogram 
Not analyzed 

IR22MW07A 

16.75 

9319A940 

05/12/93 

79 

80.4 

7.3 

bgs 
mg/kg 
NA 
NO() 
•sfkg 

Not detected {detection limit in parentheses) 
Microgram. per kilogram 

!R22MW07A I 

31.75 

9319A941 

05/12/93 
I 

130 

I 

87.4 

i 
8.8 !I 

• 
# 
a 

Detected concentration greater than U.S. Enviconmental Protection Agency Region tX pret iminary remediation goals <PRG) for residential use 
Detected concentration greater than U.S. Environmental Protection Agency Region IX PRG for industrial use 
Detected concentration greater than the Hunters Point ambient level. 

~ Detected concentration greater than at least one screening criterion. 
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TABLE 4.6-10 

SUMMARY OF MONITORING WELL GROUNDWATER ANALYTICAL TESTS - IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

STATION NO. SAMPLE NO. 

IR22MW07A 9320P200 

IR22MW07A 9320P201 

IR22MW07A 9336X026 

IR22MW07A 9402X173 

IR22MW16A 9318X993 

IR22MW16A 9318X994 

I R22MW16A 9336X029 

IR22MW16A 9402X171 

IR22MW16A 9402X172 

IR22MW20A 9442X529 

IR22MW20A 9442X530 

IR22MW20A 9603W019 

IR22MW20A 9608J879 

Notes: 

CHROMIUM VI 
cyanide 
D1oxins and Furans 
Total oil and grease 

"' 0 -z "' "' 8 w 0 z 
"' ~ ., 

z "' r ~ ., ., u u 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ 

CHROM 
CYAN 
DIOXIN 
O&G 
PAH 
PCTMST 
PEST 
PHYS 
SALIN 
svoc 
SOLIDS 
TDC 

Polynuclear aromatic hydrocarbons 
Percent moisture 
Pesticides/polychlorinated biphenyts 
Physical characteristic 
Salinity 
Semivolatile organic compounds 
Total dissolved solids 
Total organic carbon 
Coliform 

z 
x 
8 
0 

TM! GROB 
TPHEXT 
TPHPRG 
TRPH 
voe 

Total petroleum hydrocarbons~extractable 
Total petroleum hydrocarbons·purgeable 
Total recoverable petroleum hydrocarbons 
Volatile organic compounds 

~ ., -w 
"' 
✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

"' - "' 0 - " "' z 8 ~ X ~ 

"' - "' - u u w ~ 

" r - "' ~ ~ ~ 0 :;: u r r 
"' ., u w r r ., 0 > 0 ~ ~ 0 ~ ~ ~ ~ ~ "' "' "' - - - -
✓ ✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 
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r 
~ u 
~ 0 - > 

✓ 

✓ 

✓ 

✓ ✓ 

✓ 

✓ 

✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 



. : <' "; ... ,. 

~~\;s·i; t/ ;;ciiit!I .. · .... :. : 
c.~:~-:_·,-

METAL ALUMINUM 

ARSENIC 

BARIUM 

I 
CALC{!JM 

CHROMfUM 

I COBALT ,, 
COPPER 

IRON 

LEAD 

MAGNESIUM 

MAfH'iA,..ESE 

MOLYBDENUM 

NICKEL 

POTASSIUM 

SOOlUM 

THALLlUM 

VAHAOlUM 

zrnc 
voe CHLOROFORM 

TPHPRG TPH·GASOLINE 

TPHEXT TPH-MOTOR or L 

O&G TOTAL OIL & GREASE 

TABLE 4.6-11 

SfATISTICAL SUMMARY OF MON!TOR1NG WELL GROUNDWATER ANALYTICAL RESULTS· IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL ll'iVESTIGATlON 

~tit: 
. , I 

1\iiJ:il ,'.:-: _'_-·· .. 
f dJ~, •···. ,,,·'.:( · .... :,c.,·&kic:ic-

; tiJ 
,- ... . [$~ · . : ·:· ~~l('Cfoji .·. . .. ··: ,,. \ , , \' 

/ 
. _ ;-_-- :;"-llll!-~t_::< $filll)lt,S:: 

:· nmm•- 1:, . 
' . 

JJmts:· :,_v~asj_~--- A~l,'i1_~-

152 11,900 6,010 UG/L 16.2 9 2 37,000 0 

3.0 62.5 33.6 UG/L 3.0 9 3 0.04 3 50.0 1 

7.7 84.2 50.3 UG/L 3.8 9 9 2,600 0 1,000 0 

1,760 335,000 141,00G UG/L 37.9 9 9 

L7[ 53.3 27.5 UG/L 0.60 9 2 50.0 1 

0,72\ 8.0 4.8 UG/L 3.5 9 3 

25.4 25,4 25.4 UG/L 0.30 9 1 1,400 0 

172 21,,300 5,480 UG/L 67.3 9 4 

7. 1 21.2 16.0 L'G/l 3.3 8 4 4.0 4 50.0 0 

4,610 978,000 412,000 UG/L 31.5 9 9 
' 

3.4 5,020 2,260 UG/L 0.67 9 6 180 s 
1.s l 8.1 7.8 UG/L 5.0 9 2 180 0 

' 
26.9 26.9; 26.9 UG/L 1.4 9 1 730 0 100 0 

1,360 254,000, 125,000 UG/L 403 9 9 

83,900 7,110,000 3,090,000 UG/L 123 9 9 

1.9 1.9 1.9 UG/L 1.9 4 1 2.0 0 

19.0 138 58.9 UG/l 0.57 9 3 260 0 

20.2 20.2 20.2 UG/L 3.0 9 1 1i,OOO 0 

7 10 9 UG/l o.s 9 2 0.2 2 100 0 

28 31 30 UG/L 50 9 ' 2 100 Oi 

63 340 250 UG/L 100 7 4 100 3i 

4,300 4,300 4,300 UG/L 5,000 4 1 100 1i 
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', ·c<,;?> 
:-Abo~e: . 

ue. Mi\llQ. 

36.0 1 

2.4 1 

8. 1 3 

8.2 1 

81.0 0 



ANION CHLORIDE 

FLUORIDE 

ORTHOPHOSPHATE 

SULFATE 

SOLIDS TOTAL DISSOLVED 

TABLE 4.6-11 (Continued) 

STATISTICAL SUMMARY OF MONITORING WELL GROUNDWATER ANALYTICAL RESULTS- IR-22 
HUNTERS POINT SHIPYARD,.PARCEL D REMEDIAL INVESTIGATION 

Uni,t~ .. ; 
qtt~ft~: 
_:-,:bV~taQ~): 

6,300,000 15,900,000 10,800,000 UG/L 433,000 6 6 

633 1,030 832 UG/L 100 2 2 1,400 

680 680 680 UG/L 600 6 

878,000 2,290,000 1,490,000 UG/L 83,300 6 6 

SOLIDS 12,000,000 29,000,000 18,000,000 UG/L 180,000 6 6 
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Notes: 

CYAN 
EPA 
KCL 
NAWC 
O&G 
PCTMST 
PEST 
PPT 
PRG 
SAllN 
svoc 
TMICROB 
TOC 
TPHEXT 
TPHPRG 
TRPH 
UG/L 
voe 

a 

b 
C 
d 
e 

TABLE 4.6-11 (Continued) 

STATISTICAL SUMMARY OF l\lONITORING WELL GROUNDWATER ANALYTICAL RESULTS- IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Cyanide 
U.S. Envlrorroentat Protection Agency 
Maximum contaminant level 
National Ambient ~ater Quality Criteria 
Total oil and grease 
Percent moisture 
Pesticide/polychlorinated biphenyl 
Parts per thousand 
Preliminary remediation goat 
Salinity 
Semivolatile organic compound 
Cot iform 
Total organic carbon 
Total petroleum hydrocarbons-extractable 
Total petroleum hydrocarbons-purgeable 
Total recoverable petroleum hydrocarbons 
Microgram per liter 
Volatile organJc compound 

Organic results of less than 10 are reported to one significant figure, and results of greater than or equal to 10 are reported to two significant figures. 
inorganic results of less than 10 are reported to two significant figures, and results of greater than or equal to 10 are reported to three significant figures. 
Values that are not nondetects are corrpared to screening criteria before the significant figure rule is applied. Both the value and the screening criteria are 
then rounded for reporting purposes~ 
Blank boxes indicate that screening Cf'itera have not been established for these analytes. 
Total number of samples analyzed 
Total number of samples showing concentrations greater tha~ detection limit 
Total number of samples showing concentrations greater than tap water ?RG 
California-modlfled PRGs were used for the following analytes: 1,2-Dibromo-3·chloropropane~ benzo(aJpyrene, benzo[k)fluoranthene. cadmium, chrO!"nium VI 1 
chrysene, lead, nickel, and tetrachtoroethylene {PCE}. 
For the analytes tlsted below, Region IX PRGs are not available; therefore, PRGs for similar chemicals were used as follows: 

Analyte: 

2-Methylnapthalene 
Acenaphthylene 
Alpha-chlordane 
Aroclor·1260 
Senzo(g,h,i)perytene 
Delta 8HC 
Endosut fan I 
Endosulfan sulfate 
Endrin aldehyde 
Endrin ketone 
GaOllla-chlordane 
Phenanthrene 

Similar Analyte: 

f,,\aphthalene 
Acenaphthene 
Chlordane 
Potychlorinatcd biphenyts 
Naphthalene 
liCH-technical 
Endosulfan 
Endosulfan 
Endrin 
Endrin 
Chlordane 
Naphthalene 

EPA Title 40 Code of Federal Regulations or California Code of Regulations Title 22 MCL used, whichever is more stringent 
Total nl.JTt.>er of sa~tes showing concentrations greater than MCL 
Total nunber of saf11.)les showing concentrations greater than NAIJQC; 
NAWC!C based on 4-day average study of saltuater aquatic life 
Total nl.lOC'ler of safil)les showing concentrations greater than TPH, TRPH, or O&G screening level, not PRG value 
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Station Nunber 

Sample Nunbe:r 

Sample Oate 

Metal (ug/L) 

ALUMINUM 
ARSENIC 
BARIUM 
CALCIUM 

CHROMIUM 
COBAtT 
COPPER 
IRON 

LEAD 
MAGNESIUM 
MANGANESE 
MOLYBDENUM 

NICKEL 
POTASSlUM 
SOOlUM 
THALUUM 

VANADIUM 
ZINC 

Volatile Organic Compound (ug/L) 

OILOROfORM l 
I 

TPH-Purgeahle (ug/L) 

TPH~GASOLINE 

TPH-Extractable (ug/L) 

TPH·MOTOR OIL I 
Oil and Grease (ug/L) 

TOTAL OIL & GREASE 

Anion (ug/L) 

CHLORIDE 
FLUORIDE 
ORTHOPHOSPHATE 
SULFATE 

TABLE 4.6-12 

MONITORING WELL GROL'NDW ATER A."IAL YTICAL RESULTS - IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR22M007A IR22M007A 1R22M007A 1R22Ml407A lR22M016A 

9320P200 9320P201 9336X026 9402X173 9318X993 

05/18/93 05/18/93 09/09/93 01/14/94 05/06/93 

NO (17.1) NO ( 15. 1) ND (83.9) NQ.(6,S.7) .. . ~0}20.Ji \i::\Kdfi NO (2.6) NO (2.6) ND (6.0) ·,.,.:i;2 ;5. •ss ::\';;~ , ,.2. 9,.., 
50.1 49.6 60.4 56.6 85.5 

215,000 214,000 335,000 312,000 125,000 

NO (3.4 l ND (3.4 l NO ( 1. 8) NO (2.3) NO (1.5) 
11.3 NO (9.5) NO ( 1.9) NO (2.7) NO (2. 9) 

NO (11.4) NO (5.0) NO ( 1.7) NO (2. 7) NO (4. 1 l 
NO (51.9) NO (16.8) NO (6.2) NO (4 .6) NO (18.8) 

. __ 9S.*6 
.· 

NO (9.5) NO (14.0) 
.. :.--,s~·4_- *d·::_,< NA 

606,000 605,000 978,000 870,000 . 411,000. - w 

·1~260• 1,220 1t ND (0.90) NO (0.90) · :3. -sso :"~. ::•:H;,<:~;:••: 
NO ( 4 .8) NO (4.8) NO (3 .3) 7.5 NO (3.0) 

ND (38.8) NO (38.8) NO (7.4) NO (7.2) NO (7 .4) 
212,000 208,000 227, GOO 254,000 159,000 

6,200,000 6, 170,000 7,110,000 2,040,000 3,920,000 
NO (3. 1 l NO (3. 1) NA NA NA 

NO (2.4) NO (2.s) NO (1.8) ND (4.3) NO ( 1.9) 
17 .6 22.B ND (26.5) NO ( 1. 1) NO (25.0) 

NO ( 10) NO (10) NO ( 10) NO ( 10) NO (10) 

NO (500} NO (500) ND (500) I NO (500) ND (500) 

NA MA NO (500) I 340 HA 

ND (5,000) I NO C>,000) NO (5,000) 
' 

NA ND (5,000) 

10,400,000 10,300,000 15,900,000 14,200,000 7,930,000 
NA NA NA 633 NA 

NO (20,000) ND (20,000) ND (6
0

000) NO (3,000) 670 
1,470,000 1,520,000 2,29 ,000 2,030,000 1,010,000 
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1R22Mll16A IR22M016A 

9318X994 9336X029 

05/06/93 09/09/93 

r,'!!l,J~P;ll<e' ;;> HO (23.9) 
NO (4.3) 

82.8 82.9 
126,000 164,000 

NO (1.5) NO (1.8) 
ND (2. 9) NO (1. 9) 
ND (4. l l NO ( 1. 1) 

NO (31.0) 196 

NA ?&fao,±+o·· :':i\-.-·; 
,,..,,423,000 .. , .• M513,0DO, . ,, :<:;e,c:::::,-:lr690':·r. -.• .. -.-.--, .-,. ;-;J~%5;020 :'!!:'\.:·-

NO (4 .8) NO (3.8) 

HO (7.4) HO (7.4) 
162,000 

3~950,000 
i4t.,000 

4,350,000 
NO (28.0) HA 

ND (1.9) NO (1.8) 
NO (29.4) NO ( 22. 9) 

NO (10) NO (10) 

NO (500) l 
i ND (500) 

NA NO (500) 

6,000 NO (5,000) 

7,950,000 9,890,000 
HA NA 

690 NO (6
0
000) 

1,050,000 1,21 ,000 



Station Nu:nber 

sample N~r 

Sampte Oate 

Solids (ug/L) 
TOTAL DISSOLVED SOLIDS 

pH (pH units) 

PH 

TABLE 4.6-12 (Continued) 

MONITORING WELL GROUNDWATER ANALYTICAL RESULTS. IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR22MII07A 1R22MIJ07A I !R22MW07A IR22MW07A IR22MW16A 

9320?200 9320P201 I 9336X026 9402X173 9318X993 

05/18/93 05/18/93 i 09/09/93 01/14/94 05/06/93 

24,000,000 21,000,000 I 29,000,000 13,000,000 15,000,000 

NA i NA I NA 7.0 •A . 

Page 2 

IR22MW16A IR22MU16A 

9318X994 9336X029 

05/06/93 09/09/93 

12,000,000 19,000,000 

NA NA 



TABLE 4.6-12 (Continued) 

MONITORING WELL GROUNDWATER ANALYflCAL RESULTS- IR-22 
Bl.INTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Statton NLM'llber 

Sample Nurber 

Sampte Date 

Metal (ug/LJ 
ALUMINUM 
ARSENIC 
BARIUM 
CALCIUM 

CHROMJlR-1 
COBAL 1 
COPPER 
!RON 

LEAD 
MAGNESIUM 
MANGANESE 
MOLYBDENUM 

NICKEL 
POT ASS WM 
SODlUM 
THALLIUM 

IR22M~16A 

9402X171 

01/14/94 

ND (2.3) 
ND (2. 7) 
NO (1.2) 
NO (242) 

ND (7 .2) 
121,000 

3,290,000 
NA 

VANAO!UM ND (2. 7] 
ZINC ND (1.1) 

Volatile Organic Compound (ug/L) 

CHLOROFORM 

TPH-Purgeable (ug/L) 

TPH-Extractable (ug/L) 

Oil and Grease (ug/L) 

TOTAL OIL & GREASE 

Anion (ug/LJ 
CHLORIDE 
fLUORlOE 
ORTHOPHOSPHATE 
SULFATE 

i ND (10) 

ND (500) 

31D 

NA 

6,360,000 
1 000 

ND (1,500) 
904,000 

IR22M~16A 

9402X172 

01/14/94 

NO (2.3) 
ND (2.7) 
ND (1.2) 

328 

163 '*(3. 

319,000 
-3,560 * 

9.6 

ND (7.2) 
130,DOO 

3,480,000 
NA 

ND (2.7) 
NO (1.1) 

NO (1D) 

NO (SOD) 

290 

NA 

6,230,000 
1 060 

NO (1,500) 
851,000 

! 

i 

!R22MU20A 

9442X529 

10/17/94 

11,400 
NO (1.7) 

29.5 
1,890 

· 53.1 o 
5.8 

26.4 B · 
21,200 

NO (2.3) 
4,760 
202 • 

ND (4.2) 

26.6 8 . 
1,350 

82,900 
ND (2.0) 

141 
ND (1,8.6} 

MD (53) 

31 

300 

NA 

NA 
NA 
•A •A 
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l 

i 

9442X530 

10/17/94 

12,300 
ND (1.9) 

26.1 
1,640 

NO (2.4) 
.. 4,450 

183,* 
NO (3.4) 

134 
ND(49.1J 

ND (47) 

NO (50) 

300 

HA 

NA 
NA 
NA 
NA 

IR22M~20A 

9603W019 

01/19/96 

NO (92.4) 
ND (1.4) 

14.3 
6,950 

1.7 
ND (0. 90) 

ND (1.4) 
NO (107) 

NO (0.80) 
9,030 

ND (2.5) 
NO (0. 70) 

NO (0.70) 
3, 140 

416;000 
ND (1.9) 

19.0 
ND (9 .5) 

31 

ND (100) 

NA 

NA 
NA 
NA 
NA 

I 

IR22M~20A 

9608J879 

02/20/96 

152 
ND (1.4) 

7.7 
5,130 

NO (0.40) 
0.72 

NO (1.3) 
172 

ND (0.80) 
6,250 

3.4 
NO (0.60) 

ND (0.70) 
2,170 

299,000 
1.9 

20.0 
NO (4.6) 

ND (50) 

63 

HA 

NA 
NA 
MA 
NA 



Station Number 

Sampt e Nunber 

Sample Date 

TABLE 4.6--12 (Continued) 

MONITORING WELL GROUNDWATER ANALYTICAL RESULTS - IR•22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR22HW16A I IR22MW16A l R22MW20A 1R22M'w20A IR22ll~20A 

9402X171 ' 9402X172 9442X529 9442X530 9603W019 i 
01/14/94 l 01/14/94 10/17/94 10/17/94 01/19/96 

lR22~20A 

9608J879 

02/20/96 

Solids (ug/L) 

TOTAL DISSOLVED SOLIDS 12,000,000 j 12~000,000 I NA I NA I NA NA 

pH (pH units) 

PH 

Notes! .. 
NOD 
p.g/l 

• 
" Ii 

□ 

i 7.5 
; 

I 

lilot anatyi,ed 
Not detected (detection limit in parentheses) 
Microgram per liter 

7.5 I 7.8 7.7 i 7.0 7 .1 

Detected concentration greater than U.S. Environmental Protection Agency Region lX preliminary re.ilediation goals (PRG} for tap water 
Detected concentration greater than National Ambient \.later Quality Criteria (MAIJOC) based on 4-day average study of saltwater aquatic life 
Detected concentration greater than maxi~um contaminant level (MCL} 
U.S. Environmental Pr-0tection Agency Title 40 Code of Federal Regulatfons or California Code of Regulations Title 22 NCL used, whichever is more stringent 

Detected concentration greater than at teast one screen1ng criterion. 
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TABLE 4.6-13 

SUMMARY OF HYDROPUNCH GROUNDWATER ANALYTICAL TESTS - IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

"' 0 
>- z 

z .,, 
~ x ~ 

0 "' z "' m "' < 0 >-.; 
STATION NO. SAMPLE WO. "' X ► "' < "' u u 0 " 
IR22B020 9426A965 i ✓ 

IR228027 9605G064 ✓ ✓ 

Notes: 

CHR0!4 
CYAN 
DIOXIN 
O&G 
PAH 
PCTMST 
PEST 
PHYS 
SAt.IM 
svoc 
SOLIDS 
TOC 
TMICROB 
TPHEXT 
TPHPRG 
TRPH 
voe 

CHR0!41UM VI 
cyanlde 
D1oxins and fwrans 
Total oil and grease 
Polynuclear aromatic hydrocarbons 
Percent moisture 
Pesticiaes/polychlorir,ated biphenyls 
Physical characteristic 
Sa inity 
Semivolatile organic compounds 
Total dissolved solids 
Total organic carbon 
Col Horm 
Total petroleum hydrocarbons~extractable 
Total petroleum hydrocarbons·purgeable 
Total recoverable petroleum hydrocatbcns 
Volatile organic conipcunds 

I ' 
m 

>- "' 0 >- "' "' ;! 0 "' X "' " >- "' - u u "' a. 
"' X >- "' ► -' ~ 0 i' u X "' ., < u "' X "' 0 > 0 .. a. 
0 a. a. a. a. .. "' "' "' >- >- >- >-

✓ 

✓ ✓ ✓ ✓ ✓ 
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"' a. u 
"' 0 
>- > 

✓ ✓ 



{\;f 
· .. 

~ 
METAL 

TPHPRG 

TPHEXT 

TABLE 4.6-14 

STATISTICAL SU:l-1MARY OF HYOROPUNCII GROUNDWATER ANALYTICAL RESULTS- IR-22 
HUNTERS POINT SHIPYARD, PARCEL O REMEDIAL INVESTIGATION 

' 18■1 
) );\,( •··•·. ; ' '" ,;;\~: .. ,~,. , . .. . 

. •. 
_, ._.,,·.,-:· :) l, i; , :;c•:,· Oe:t:ectrnn : 

:·~· ::.·_, _,, _:,. .. .· 
,·:;_limi.t.: ·"- ·••. 

ll ~n~t •-':'-'· -=· '.',,~4' ·,, . :-:- -:·:~tCf:~,~e unh:s"- ::·~v~f~9~ .~~,: 
·: ·••· .. ,.,.:~.--

ALUMINUM 93,000 93,000 93,000 UG/L 35.3 2 1 37,000 1 

ARSENIC 1.8 1.8 1.8 UG/L 1.5 2 1 0.04 1 50.0 

BARlliM 59.5 212 136 UG/L 2.2 2 2 2,600 0 1,000 

CADMIUM 1. 5 1.5 1.5 UG/L 0.20 2 1 18.0 0 5.0 

CALCIUM 304,000 30-4,rOOO 304,000 UG/L 14.2 2 1 ' 

CHROMIUM 384 384 384 UG/L 0.70 2 1 50.0 

COBALT 15.5 41.2 28,4 UG/L 0.55 2 2 

COPPER 167 167 167 :.;G/L 1. 7 2 1 1,400 0 

IRON 33.6 165,000 82,600 UG/L 14.9 2 2 

LEAD 14. 1 14. 1 14.1
1
UG/L 1.0 2 1 4.0 1 50.0 

MAGNESIUM 32,400 328,000, 180,000jUG/l 85,7 2 2 

MANGANESE 1,470 1,480 1,480jUG/l 0.20 2 2 180 2 

MERCUff'f 0,371 0.37 0.37 UG/L 0.10 2 1 11.0 0 2.0 

MOLY80ENUM 22.9 22.9 22.9 UG/l 0.60 2 1 180 0 

NICKEL 9.5 200 105 UG/L 1.6 2 2 730 0 100 

POTASSIUM 5,580 7,090 6,330 UG/L 329 2 2 

SOO!UM 89,800 1,960,000 1,020,000 UG/L 132 2 2 

VANADIUM 474 474 474 UG/l 1. 1 2 1 260 1 

ZISC 284 1,130 707 UG/L 2.1 2 2 11,000 0 

TPH·GASOL!WE 25 25 25 UG/l so 1 1 100 Oi 

TPH-t>IESEl 1,200 1,200 1,200 UG/l 500 1 1 100 1i 

TPH·HOTOR OIL 3,600 3,600 3,600 UG/l 500 1 1 100 1i 
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. . 
. 

0 36.0 0 

0 

0 9.3 0 

1 

2.4 1 

0 8. 1 1 

0 0.03 1 

1 8,2 2 

81.0 2 



TRPH TRPH 

TABLE 4.6-14 (Continued) 

STATISTICAL SUMMARY OF HYDROPUNCH GROUNDWATER ANAL YflCAL RESULTS - IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

\1~;1~:Jt, 
11,000 11,000,UG/L , 5,000 
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Notes: 

CYAN 
EPA 
MCL 
NA\JQC 
o&G 
PCTMST 
PEST 
PPT 
PRG 
SAL!N 
svoc 
TMICROB 
TOC 
TPHEXT 
TPHPf!:G 
TRPH 
UG/L 
voe 

a 

b 
C 
d 
e 

TABLE 4.f,i-14 (Continued) 

STATISTICAL SUMMARY OF HYDROPUNCH GROUNDWATER ANALYfICAL RESULTS - IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Cyanide 
U.S. Envlromiental Protection Agency 
Maximum contaminant level 
National Ambient Water Quatlty Criteria 
Total oil and grease 
Percent moisture 
Pesticide/potychlorinated biphenyl 
Parts per thousand 
Preliminary remediation goal 
Salinity 
Semlvolatile organic compound 
Coli form 
Total organic carbon 
Total petroleum hydrocarbons-extractable 
Total petroleum hydrocarbons~purgeable 
Total recoverable petrolelfll hydrocarbons 
Microgram per liter 
Volatile organic COfll)OUnd 

Organic results of less than 10 are reported to one slgniflcant figure, and results of greater than er equal to 10 are reported to two significant figures. 
tnorganlc results of less than 10 are reported to two significant figures, and results of greater than or equal to 10 are reported to three significant figures. 
Values that are not nondetects are compared to screening criteria before the signlficant figure rule is appliedw Both the value arid the screening criteria are 
then rounded for reportlng purposes. 
Btank boxes indicate that screening critera have not been established for these analytes. 
Total nUTber of samples analyzed 
Total nuttier of samples showing concentrations greater than detection limit 
Total nurber of samples showing concentrations greater than tap water PRG 
California-modified PRGs were used for the following analytes: 1,2-01bro:rio-3·chtoropropane, benzo(aJpyrene, benzo(k}fluaranthene, cadmiun, chromium VI, 
chrysene, lead, nickel, and tetrachloroethylene (PCE). 
For the analytes listed below, Region lX PRGs are not available; therefore, PRGs for similar chemicals were used as follows: 

Analyte; 

2·Methytnapthalene 
Acenaphthyl ene 
Alpha~chlordane 
Aroctor-1260 
Ben?o(g,h,f)p;;rytene 
Del ta BHC 
Endosul fan 1 
Endosulfan sulfate 
Endrin aldehyde 
Endri n ketone 
Galllllcl-chlordane 
Phenanthrene 

Similar Analyte: 

Naphthalene 
Acenaphthene 
Chlordane 
Polychtorinated biphenyls 
Naphthalene 
HCH-technicat 
Endosul fan 
Endosulfan 
Enctrin 
Endrin 
Chlordane 
Naphthalene 

EPA Tltle ,o Code of Federal Regulations or California Code of Regulations Title 22 MCL used, whichever is more stringent 
Total nl..ll'ber of samples showing concentrations greater than MCL 
Total nY7i:>er of sa~tes showing concentrations greater than NAWOC; 
NA~QC based on 4-day average study of saltwater aquatic life 
Total nt.lI'ber of sa~tes showing concentratlons greater than TPH, TRPH, or O&G screening level, n-0t PRG value 
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Station ~t.BJ'lber 

sa!l1'le Nunber 

Sample Date 

Metal (ug/L) 
ALUMJNUM 
ARSENIC 
BARIUM 
CADMIUM 

CALCIUM 
CHROMIUM 
COBALT 
COPPER 

IRO.i-1 
LEAD 
MAGNESIUM 
MANGANESE 

M(RCURY 
MOLYBDENUM 
NICKEL 
POTASSIUM 

SODIUM 
VANADIUM 
ZINC 

TPH-Purgeable (ug/L) 
TPH~GASOUNE 

TPH-Extractab!e (ug/L) 
TPH·OlESEL 
TPH~MQTOR O!L 

TABLE 4.6-15 

HYDRO PUNCH GROUNDWATER ANALYTICAL RESULTS- IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR22B020 IR22B027 

9426A965 9605G064 

06/29/94 02/02/96 

lt,f11 ,, ... NO (30.9) 
NO (1.4) 

i'.~ 59.5 
ND (0.20) 

N1ll9..SIOI .• .... 304,000 
ND (0.40) 

.... , . , 15.5 .. 
·••· ND (2.3) 

co,J65,DOO ... ·•.•· 33.6 
.:;,:!;~;~ ,j 4j/t --:=~a.:::>:::::.,: NO (0.80) 

··•,,;\1fitt.~~l•> . 328,0.00 
.. · -,1 ·;.480. ~-

. J, ND (0. 10) 
"" ( 

} .... ·••••. l~·~, ' ..... 
,,s 0 7,090 

i::·:tll1~1ii;]:i:iU:};,. __ ;:t:::i, 
1,960,000 ,~o u,7) 
:.-.. 1., 0 8, 

NA ' 25 ; 

l NA ! 1,200 
NA 

i 3;600 

Total Recoverable Petroleum Hydrocarbons (ug/L) 
TRPH I NA 111 000 

pH (pH units) 
PH 7.6 7.4 
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Notes: 

• 

TABLE 4.6-15 (Continued) 

HYDROPUNCH GROUND\Y ATER ANALYTICAL RESULTS· IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Not analyzed 
Not detected (detection limit in parentheses) 
Microgram per liter 

Detected concentration greater than U.S. Environmental Protection Agency Region IX preliminary remediatfon goats (PRG) fo~ tap water 
Detected concentration greater than ~ationot Ambient ~ater Quality Criteria (NA~QC) based on 4~day average study of saltwater aquatic life 
Detected concentration gr-eater than maximum contaminant level (MCL) 
U.S. EnviroMental Protection Agency, Title 40 Code of federal Regulations or California Code of Regulations Title 22 MCL used, whichever is more stringent 

Detected concentration greater than at least one screening criterlon. 
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TABLE 4.6-16 

SUMMARY OF GRAB GROUNDWATER ANALYTICAL TESTS - IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

~ 
0 m - ~ - ~ 0 z ~ ~ J ~ ~ 8 « 

8 w z X .. :,: - ~ u u 
m « .. :! - ,._, X - ~ ► J J u ~ i z ~ X ► w "" .. u w X X .. 0 0 STATION NO. SAMPLE NO. .. .. u u 0 :,: 0 0. 0. 0. 0. 0. ~ ~ ~ - -

IR22B009 

IR22B009 

IR22B011 

IR22B011 

IR22B012 

IR22B012 

IR22B013 

!R22B013 

IR22B014 

IR22B014 

IR22B017 

IR22B017 

IR22B019 

Notes: 

CHROM 
CYAN 
DIOXIN 
O&G 
PAH 
PCTMST 
PEST 
PHYS 
SALIN 
svoc 
SOLIDS 
TOC 
TMICROB 
TPHEXT 
TPHPRG 
TRPH 
voe 

9319A946 

9319A947 

9320A008 

9320A009 

9319A958 

9319A959 

9320A992 

9320A993 

9318A828 

9318A829 

9320A024 

9320A025 

9318A837 

CHROMIUM VI 
cyanide 
Dioxins and Furans 
Total oil and grease 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

Polynuclear aromatic hydrocarbons 
Percent moisture 
Pesticides/polychlorinated biphenyls 
Physical characteristic 
Salinity 
Semivolatile organic compounds 
Total dissolved solids 
Total organic carbon 
Coliform 
Total petroleum hydrocarbons-extractable 
Total petroleum hydrocarbons-purgeable 
Total recoverable petroleum hydrocarbons 
Volatile organic compounds 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ ✓ 
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- ,._, 
X « 
w 0. X 
~ X 0. g 0. 0. « - - - > 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 



~:t ·;;\···-!1i \'I• 1' ~· ... C'· 
METAL ALUMINUM 

ANTIMONY 

ARSEN[C 

BARIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPE~ 

!RON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

MOLYBDENUM 

NICKEL 

POTASSIUM 

SILVER 

SODIUM 

VANADIUM 

ZINC 

CYAN CYANIDE 

voe CHLOROFORM 

TABLE4.6-17 

STATISTICAL SUMMARY OF GRAB GROUNDWATER ANALYTICAL RESULTS- IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

' ~ •• ii; ./, ·.;,01~.r; ... ~~r·j:f~-~ ;~~t···· .. -·•••••·'fff'••.•··••cc 

~ l; .••·.•~•·' .,,Abo_~~~ :":< 1,.- j ia,i t ,<h 
~j.HA~,; . ~· " \J\V~~~~~} •= 

7851 1,470,000 491,000.UG/L 38,6 7 3 37,000 1 

13.7! 22.0 16.9 UG/L 13.8 7 3 15.0 1 6.0 3 500 0 

3.8 94.0 28.6 UG/l s.2\ 7 4 0.04 4 50.0 1 36.0 1 

12.0I 6,570 1, 150 UG/L 4.3 7 6 21600 1 1,000 1 

8,380 504,000 170,000 UG/L 69.9 7 7 

2.7' 5,290 2,65D UG/L : 10.2 7 2 50.0 1 

2.3 2,730 685 UG/L 14.1 7 4 • 

3.4 4,240 2, 120 UG/L i 8.3 7 2 1,400 1 2.4 2 

80.6 2,550,000 639,000 UG/L i 21.9 7 4 

15.0 61.8 38.4 UG/l 1.6 s 
' 

2 4.0 2 so.o 1 8.1 2 

2,040 1,080,000 385,000 UG/L 57.5 7 7 

4.7 132,000 19,000 UG/L 1.6 7 7 180 2 

4.2 4.2 4.2 UG/L 0.20 7 1 11.0 0 2.0 1 0.03' 1 

81.8 81.8 81.8 UG/L 19.0 7 1 180 0 

11. 1 4,190 1,400 UG/L 69.6 7 3 730 1 100 1 8.2 3 

6,200 210,000 85,000 UG/L 822 7 6 i 

3.2 90.1 46.7 UG/L 1.3 7 2 180 0 0.92 2 

16,900 5,280,000 1,880,000 UG/L 114 7 7 

5.9 6,270 1,280 UG/L . 4. 11 7 s 260 1 

35.4 4,320 1,470 UG/L 24.6 7 3 11,000 0 81.0 1 

0.35 71.0 19.2 UG/L 2.8 7 4 730 0 200 0 

27 82 55 UG/l 10 7 3 0.2 3 100 0 
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svoc 2-METHYLNAPHTHALENE 

BIS(2-ETHYLHEXYL)PHTHALATE 

PYRENE 

O&G TOTAL OIL & GREASE 

ANION CHLORIDE 

NITRATE 

ORTHOPHOSPHATE 

SULFATE 

SOLIDS TOTAL DISSOLVED SOLIDS 

TABLE 4.6-17 (Continued) 

STATISTICAL SUMMARY OF GRAB GROUNDWATER ANALYTICAL RESULTS- IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

UG/L 10 7 2 240 0 

29 29 29 UG/L 9 7 5 

1 UG/L 10 7 1, 100 0 

4,100 39,000 14,000 UG/L 5,000 7 4 100 4i 

6,700 14,400,000 4,510,000 UG/L 136,000 7 7 

170 535 373 UG/L 80.0 7 4 58,000 0 

180 180 180 UG/L 60.0 7 

6, 100 1,490,000 568,000 UG/L 30,900 7 7 

200,000 20,000,000 8,400,000 UG/L 43,000 7 7 
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Notes! 

CYAN 
EPA 
MCL 
NA!.JaC 
O&G 
PCTMST 
PEST 
PPT 
PRG 
SALlN 
svoc 
HUCROB 
roe 
TPHEXT 
TPHPRG 
TRPH 
UG/l 
voe 

• 

b 
C 

d 
e 

g 
h 

TABLE 4.6-17 (Continued) 

STATISTICAL SUMMARY OF GRAB GROUNDWATER ANALYTICAL RESULTS - IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Cyanide 
U.S. Environmental Protectlon Agency 
Maximum contaminant level 
National Ambient ~ater Quality Criteria 
Total oil and grease 
Percent moisture 
Pesticide/potychlorinated blphenyl 
Parts per thousand 
Preliminary remediation goat 
Salinity 
Semivolatile organic coirp:iund 
Coli form 
Total organic carbon 
Total petroleum hydrocarbons¥extractabi.e 
Total petroleum hydrocarbons~pu~geable 
Total recoverable petroleum hydrocarbons 
Microgram per titer 
Volatile organic compound 

Organic results of less than 10 are reported to one significant flgure, and results of greater than or equal to 10 are reported to two significant figures . 
Inorganic results of less than 10 are reported to two significant figures, ar~ results of greater than or equal to 10 are reported to three significant figures. 
Values that are not nondetects are compared to screening criteria before the significant figure rule is applied. Soth the value and the screening criteria are 
then rounded for reporting purposes. 
Stank boxes indicate that screening critera have not been established for these anatytes. 
Total number of samples analyzed 
Total number of samples showing concentrations greater than detection limit 
Total nUTlber of samples showing concentratior:s greater than tap water PRG 
California-modified PRGs were used for the following anatytes; 1,2·Dibromo·3-chloropropane, benz.o{a]pyrene, benzo[k]fluoranthene, cadmll.,n, chtomit..m Vl, 
chrysene, lead, nickel, ard tetrachloroethylene (PCE). 
for the analytes listed below, Region IX PRGs are not available; therefore, PRGs for simttar chemicals were used as follows: 

Analyte: 

2-Methylnapthalene 
Acenaphthylene 
Alpha~chlordane 
Aroclor-1260 
Senzo(g,h,i)perylene 
Oet ta BHC 
Endosut fan l 
Endosulfan sulfate 
EFldrin aldehyde 
EOOrin ketone 
Gaf!ffla- chlordane 
Phenanthrene 

Similar Analyte: 

Naphthalene 
Acenaphthene 
Chlordane 
Polychlorinated biphenyls 
Naphthalene 
HCli•technical 
Endosul fan 
EOOosul fan 
€ndrin 
Endrin 
Chlordane 
Naphthalene 

EPA Title 40 Code of Federal Regulations or California Code of Regulations Titte 22 MCL used, whichever is mre st,,Jngent 
Total nllllber of sal!l)tes showing concentrations greater than MCL 
Total nunber of samples showing concentrations greater than NAWQC; 
NAIJQC .based on 4-day average study of saltwater aquatic life 
Total nLITlber of sanples showing concentrations greater than TPH, TRPH, or O&G screening level, not PRG value 
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Station Ntmbe:r 

Sample Nunber 

Sar,ple Date 

Metal (ug/L) 

ALUMfNUM 
ANTIMONY 
ARSENIC 
BARIUM 

CALCIUM 
CHROM.ll.lM 
C08AlT 
COPPER 

[RGN 
LEAD 
MAGNESIUM. 
MANGANESE 

MERCURY 
MOLYBDENUM 
NICKEl 
POTASSIUM 

SILVER 
SODIUM 
VANADIUM 
ZINC 

Cyanide (ug/L) 

CYANIDE 

Volatile Organic Compound (uglL) 

TABLE 4.6-18 

GRAB GROUNDWATER ANALYTICAL RESULTS - IR-22 
HU',TERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

!R22B009 lR22.B009 !R22B011 IR22B011 IR22B012 

9319A946 9319A947 9320A008 9320A009 9319A958 

05/12/93 05/12/93 05/18/93 05/18/93 05/13/93 

f\,-: 702 .. . 3,,;10 ... l;.: 560:~ ooo·::.~ !,, .. :, !:1':-~8ff·:1 , .. :;:• ND (53.0) 
}~i4\•o .. ···•··1e t•s .•. NO ( 146) 

' >~ ~:~!;?;{.;;) 11.~~?li:afir :::r~t-:;,> 7.,'I ~·. ,; ii;i.-\ .... •92.3*M 
,.m,-,--• 
,.-..... , . .:::<'-' 

NO (4.9) 21.6 < 7;li60 'M ':.: . .::-_., -:..::. NO (4.4) 

2,490 14,300 554,000 454,000 9,990 
NO (4 .8) NO (17.9) 5 440 ~ ••i iSC';i40 s .; <,, 3.7 
NO (2. 9) 5.6 '2,910 .. · ... ··.· .2,550 .··• .)\! NO (9 .5 l 

NO (13,0) NO (27.4) -4·/;t,o··*O -.-4~·'040 1i'ffs-::· ND (11.4) 

1,450 6,230 . 2,660,000 . 2,44.0,000 , .. tr NO (54.9) 
NA NO (3.6) 65.3 •os · -_·,.53·,3- ~BS.- NO (1.9) 

891 3, 18J 1,140,000 .1,010,000. ......... 2,090 
41.4 , 278 it--. 14r,:,ooo··~---· " I. ·-:122$000:: __ ,.: 1.9 

NO (0.07) ND (0.12) ' .t.;5 M ;< S.9 ilS •; .#\ NO (0.20) 
NO (3.5) NO (7.2) 

; 4,450 
78.S . · .. 85.0 . •• NO (3.8) 

NO (7.4) 18.5 ·~ •M .s;,;20 .•ss NO (38.8) 
6,050 6,360 26,800 23,900 ND (2,360) 

NO (1.3) . 5,8 0 ·. NO (10.5) •o (10.5) NO ( 2. 1) 
743900 73,800 258,000 ~;~9g~$ 18,700 

7.2 47.9 6~240 *: • ...... 41.3 
ND (57.1) 70.Z 4,550 6 .. Y-4,090 .. S NO (5 .2) 

4.6 I 4.3 i NO (10.0) I NO (10.0) NO (10.0) 

lR22B012 

9319A959 

05/13/93 

ND (118) 
Ul;\ J29.2),, .. 

..:>".· ·-·~ •• t':i 
NO (5.9) 

10 900 
NO (3.4) 
NO (9 .5 l 
NO (2.7) 

NO ( 187) 
NO (1.9) 

2,490 
7.5 

NO (0.20) 
ND (4.2) 

ND (38.8) 
ND (4,030) 

NO (2. 1) 
15,000 

49.0 
NO (6.3) 

ND (10.0) 

CHLOROFORM ; .. ·<ie,~},. · .. ·· ..... ,ao.~;.< /.·. _ .. :2:t·/' I ·:·< ·- ~6-*, T-•~ ,f/T/ic \ .sr• ... 
Semivolatile Organic Compound (ug/L) 

2·METHYLNAPHTHALENE ND (10) ! ,. lf':sH~L.··• I NO (10) NO ( 10) 1 NO (10) 
BIS(Z-ETHYLHEXYL)PHTHALATE NO (9) i HO (10) NO (10) NO (24) NO (4) 
PYHENE NO (10) I NO ( 10) I HD (10) NO (10) 1 NO ( 10) 

Oil and Grease (ug/L) 

TOTAL OIL • GREASE 7,000 I 5,000 5,600 ND (5,000) 9,100 NO (5,000) 
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IR22B013 

9320A992 

05/17/93 

ND (162) 

i;,1r;;111£o'if •··• ... "-' }tt/·.: ·,: ..... ,, .. ,,., 
122 

32 800 
ND (3.4) 
NO (9.5) 

NO (11.4) 

NO (265) 
NO ( 1. 9) 

982500 
5.S 

• NO (0.20) 
NO (12.4) 
NO (38.8) 

51, 100 

NO (2.1) 
1,170,000 

8. 1 
NO (5.9) 

137 

NO ( 10) 

1 
NO (2) 

NO (10) 

NO (5,000) 



Station Nurrber 

Sample Nunber 

Sample Date 

Anion (ug/L) 

CHLORIDE 
NITRATE 
ORTHOPHOSPHATE 
SULFATE 

Solids (ug/L) 

TOTAL OiSSOLVED SOLIOS 

pH (pH units} 

PH I 

TABLE 4.6-18 (Continued) 

GRAB GROUNDWATER ANALYTICAL RESULTS- IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR22B009 IR228009 IR22B011 IR22B011 iR228012 

9319A946 9319A94 7 9320A008 9320A009 9319A958 

05/12/93 05/12/93 05/18/93 05/18/93 05/13/93 

59,100 68,400 75,500 71,200 6,800 
430 490 330 320 170 
190 170 NO (200) NO (200) NO (200) 

16,200 15,600 52, 100 47,000 6,200 

270,000 300,000 i 4,400,000 4,000~000 180,000 

NA NA i NA NA I NA 
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!R22B012 IR22B013 

9319A959 9320A992 

05/13/93 05/17/93 

6,600 1,930,000 
170 ND (500) 

NO (200) NO (2,000) 
6,000 304,000 

i 210,000 3,800,000 

NA NA 



Station Number 

Sample Number 

Sample Date 

Metal (ug/L) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

CALCIUM 
CHROMIUM 
COBALT 
COPPER 

IRON 
LEAD 
MAGNESIUM 
MANGANESE 

MERCURY 
MOLYBDENUM 
NICKEL 
POTASSIUM 

SILVER 
SODIUM 
VANADIUM 
ZINC 

Cyanide (ug/L) 

CYANIDE 

Volatile Organic Compound (ug/L) 
CHLOROFORM 

TABLE 4.6-18 (Continued) 

GRAB GROUNDWATER ANALYTICAL RESULTS- IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR22B013 

9320A993 

05/17/93 

31,800 
ND (3.4) 
ND (9.5) 

NO (11.4) 

ND (58.7) 
ND (1.9) 

96,700 
17 .3 

ND (0.20) 
ND (9.6) 

ND (38.8) 
50,900 

ND (2.1) 
1,170,000 

16.6 
ND (6.3) 

ND (10.0) 

ND (10) 

IR22B014 

9318A828 

05/03/93 

NO (99.2) 
NO (13.8) 

NO (2.6) 
41.9 

190,000 
NO ( 1.5) 

·. 3. 1 
I .4;7n .. ·· 

' 

116 
ND (13.0) 

634,000 
217 ... _., 

ND (0.06) 
ND (2.8) 
ND (7.4) 

187,000 

ND (1.3) 
4,380,000 

ND (1.9) 
40.0 

0.35 

ND ( 10) 

IR22B014 

9318A829 

05/03/93 

._NO. (30,9) 
·., .·· . .20. •. s --~o.::, __ ,,,:.::--:: -__ ·. 

NO (2.6) 
45.9 

198,000 
NO (1.5) 
ND (2.9) 
ND (4.1) 

45. 1 
ND (13.0) 

616,000 
136 

ND (0.07) 
ND (7.9) 
ND (7.4) 
204,000 

ND (1.3) 
4,330,000 

NO (1.9) 
30.9 

0.35 

ND ( 10) 

IR22B017 

9320A024 

05/19/93 

1,520 
NO ( 13.8) 

ND (4 .8) 
98.6 

225,DOO 
ND (3.8) 

3.9 
ND (4.1) 

2,480 
NA 

I1iii.g~~ . i _<\ 
ND (0.10) 

NO (2.8) 
.18,0 ~ 
21,300 

ND (1.3} 
1,970,000 

8.5 
ND (57. 1) 

ND (0.40) 

ND (10) 

IR22B017 

9320A025 

05/19/93 

NO (98.0) 
NO (13.8) 

NO (2.8) 
92.3 

238, ODO 
NO (1.5) 

4.0 
NO (4. 1) 

NO (1.3) 
2,050,000 

3.2 
ND (32.2) 

ND (0.40) 

NO (10) 

Semivolatile Organic Compound (ug/L) 

2-METHYLNAPHTHALENE 
BIS(2-ETHYLHEXYL)PHTHALATE 
PYRENE 

Oil and Grease (ug/L) 

TOTAL OIL & GREASE 

NO (10) 
NO (10) 
NO (10) 

NO (5,000) 

ND (10) 
ND (20) 
ND (10) 

NO (5,000) 

ND (10) 
ND (24) 
NO (10) 

NO (5,000) 
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ND (10) 
ND (78) 
ND (10) 

30,000 

ND (10) 
NO ( 10) 
NO (10) 

48,000 

IR22B019 

9318A837 

05/03/93 

•••·•·••··'.l:'l••·it19.rt@•••?••••·-•-· 
NO (2.6) 

40.7 

209,000 
ND (1.5) 
ND (2.9) 
ND (4.1) 

ND (0.08) 
ND (13.4) 

NO (7.4) 
210,00D 

>90.iin>·•-· 
5,28□,ooo 

NO (>.6) 
NO (22.4) 

1.0 

NO (10) 

NO ( 10) 
NO (45) 
NO (10) 

ND (5,000) 



Station Nurrber 

Sample Number 

Sample Date 

Anion (ug/L) 

CHLORIDE 
NITRATE 
ORTHOPHOSPHATE 
SULFATE 

Solids (ug/L) 

TOTAL DISSOLVED SOLIDS 

pH (pH units) 

PH 

Notes: 

NA Not analyzed 

TABLE 4.6-18 (Continued) 

GRAB GROUNDWATER ANALYTICAL RESULTS- IR-22 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTlGATlON 

!R22B013 IR22B014 JR228014 !R22B017 IR22B017 

9320A993 931BA828 9318A829 9320A024 9320A025 

05/17/93 05/03/93 05;03/93 05/19/93 05/19/93 

1,9605000 10,600,000 ! 11,100,000 4,230,000 4,200,000 
NO ( 00) 520 

I 
550 NO (20.0) ND (20.0) 

ND (2,000) ND (600) NO (600) ND (60.0J NO (60.0J 
315,000 1,400,000 1,510,000 628,000 675,000 

3,800,000 20,.000~000 l 20,000,QQQ ! 10,000,000 ! 9,800,000 
i 

NA 7.3 7.2 ! "' i NA ! 

NO{) Not detected (detection limit in parentheses) 
µ.g/L Microgram per liter 

!R22B019 

9318"837 

05/03/93 

14,4002000 
ND ( 00) 
ND (600) 

1,490,000 

I 20,000,000 

7.4 

* 
6 
6 

Detected concentration greater than U.S. Environmental Protection Agency Region IX preliminary remediation goals (PRG) for tap water 
Detected concentration greater than National Ambi€nt Water Quality Criteria (NAWOC) based on 4-day average study of saltwater aquatic life 
Detected concentration greater than maximum contaminant level (HCL} 
U.S. Environmental Protection Agency Title 40 Code of Federal Regulations or California Code of Regulations Title 22 MCL used, whfchever is more stringent 

LJ Detected concentration greater than at least one screening criterion. 
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TABLE 4.7-1 

SUMMARY OF STOR'\1 DRAl:--1 SEDIMENT ANALYTICAL TESTS· IR-32 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

"' ! I~ 0 
~ 

z "' !l J 

8 w ~ ' l:§ < 
"' "' -"' ► w 

STATION NO. I SAMPLE NO. 
z "' Q < < u u ,. 

PA50CB402 9310X928 ✓ ✓ ✓ 

Notes: 

CHROM 
CYAN 
DIOXIN 
O&G 
PAH 
PCTMST 
PEST 
PHYS 
SALIN 
svoc 
SOLIDS 
TOC 
P'tCRCB 
TPHEXT 
TPHPRG 
TRPH 
voe 

CHROM!U~ VI 
cyanide 
D1oxins and Furans 
Total oil and grease 
Polynuclear aromatic hydrocarbons 
Percent moisture 
Pesticides/polychlorinated biphenyls 
Physical characteristic 
Salinity 
Semivolatile organic compounds 
Total dissolved solids 
Total organic carbon 
Coliform 
Total petroleum hydrocarbons~extractable 
Total petroleum hydrocarbons~purgeable 
Total recoverable petroteum hydrocarbons 
Volatile organic compounds 

., - "' 0 
V, z e "' ,. - "' u u 

"' X - V, ► J J 0 

"' 
u 

~ < u w "' "' < 0 ,. D 
a. .. a. .. a. "' "' "' - ~ 

✓ ✓ ✓ 
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~ C, 
>< "' w "- X 
X "' .. u .... .... "' 0 - - - > 

✓ ✓ ✓ 



METAL 

svoc 

TPHPRG 

TPHEXI 

o&G 

ALUMINUM 

BARIi.iii 

CALCIUM 

CHROMIUM 

COPPER 

!RON 

lEAD 

MAG~ESIUM 

MANGANESE 

MOLYBDENUM 

SODIUM 

VANADIUM 

ZINC 

OI~H-BUTYLPHTHALATE 

FLUORENE 

PHENANTHRENE 

TABLE 4.7-2 

STATISTICAL SUMMARY OF STORM DRAIN SEDIMENT ANALYTICAL RESULTS - IR-32 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

i~~i :~~i~i,,i~ ij;Jitt~ti ~-~~IMIJI 
573 573 573 MG/KG 3,0 1 76,700 0 100,000 

257 257 257 MG/KG 0.20 5,340 0 100,000 

1,300 1,300 1,300 MG/KG 9.4 

7.4 7.4 7.4 MG/KG 0.68 211 0 1,580 

44.6 44.6 44.6 MG/KG 0.50 2,850 0 63,300 

1,620 1,620 1,620 MG/KG 1 .2 

45.3 45.3 45.3 MG/KG 26.0 130 0 1,000 

469 469 469 MG/KG 6.5 

28.5 28.5 28.5 M$/KG 0.24 382 0 8,300 

1.0 1.0 1.0 MG/KG 0.76 383 0 81520 

452 452 452 MG/KG 15.0 

3.5 3.5 3.5 MG/KG 0.48 537 0 11,900 

211 211 211 MG/KG 0.60 23,000 0 100,000 

180 180 180 UG/KG 370 6,500,000 0 .68,000,000 

21,000 21,000 21,000 UG/KG 200,000 300,000 0 300,000 

48,000 48,000 48,000 UG/KG 200,000 800,000 0 800,000 

TPH·PURGEABLE UNKNOWN HYDROCA. 3,200 3,200 3,200 HG/KG 100 100 1i 

TPH·EXTRACTABLE UNKNOWN HYDRO. 110,000 110,000 110,000 MG/KG 15,000 1,000 1i 

TOTAL OIL & GREASE 63,000 63,000 63,000 MG/KG 8,000 1,000 1i 

Page 1 

titi:i 
0 

0 314.36 0 

0 h 0 

0 124.31 0 

0 8.99 

0 1431. 18 0 

0 2.66 0 

0 117.17 0 

0 109.86 

0 

0 

0 



Notes: 

CYAN 
EPA 
HPAL 
MG/KG 
O&G 
PCTMST 
PEST 
PHYS 
PRG 
SALIN 
svoc 
TM!CROB 
roe 
TPHEXT 
TPHPRG 
TRPH 
UG/KG 
voe 

a 

b 
C 

d 
e 
f 

g 
h 

TABLE 4. 7-2 (Continued) 

STATISTICAL SUMMARY OF STORM DRAIN SEDIMENT ANALYTICAL RESULTS - IR-32 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Cyanide 
U.S. Envirormental Protection Agency 
Hunters Point ambient level 
Milligram per kilogram 
Total oil and grease 
Percent moisture 
Pesticide/polychlorinated biphenyl 
Physical characteristic 
Preliminary remediation goat 
Salinity 
Semivolatile organic compound 
Coli form 
Total organic carbon 
Total petroleum hydrocarbons-extractable 
Total petroleum hydrocarbons-purgeable 
Total recoverable petroleun hydrocarbons 
Microgram per kilogram 
Volatile organic coo-pound 

Organic results of less than 10 are reported to one significant figure, and results of greater than or equal to 10 are reported to two significant figures. 
Inorganic results of less than 10 are reported to two significant figures, and results of greater than or equal to 10 are reported to three significant figures. 
Values that are not nondetects are COfll)ared to screening criteria before the significant figure rule is applied. Both the value and the screening criteria are 
then rounded for reporting purposes. 
Blank bo~es indicate that screening critera have not been established for these analytes. 
Total nunber of samples analyzed 
Total nunber of salfl)les showing concentrations greater than detection limit 
Total nunber of salfl)les showing concentrations greater than residential PRG 
Total nurber of salfl)les showing concentrations greater than industrial PRG 
California-modified PRGs were used for the following analytes: 1,2-Dibromo-3-chloropropane, benzo(a]pyrene, benzo[k]fluoranthene, caciniun, chromium VI, 
chrysene, lead, nickel, and tetrachloroethylene (PCE). 
For the analytes listed below, Region IX PRGs are not available; therefore, PRGs for similar chemicals were used as follows: 

Analyte: 

2-Methylnapthalene 
Acenaphthylene 
Alpha-ch Lordane 
Aroclor-1260 
Benzo(g,h,i)perylene 
Del ta BHC 
Endosul fan I 
Endosulfan sulfate 
Endrin aldehyde 
Endrin ketone 
Ganrna-chlordane 
Phenanthrene 

Similar Analyte: 

Naphthalene 
Acenaphthene 
Chlordane 
Polychlorinated 
Naphthalene 
HCH-technical 
Endosulfan 
Endosulfan 
Endrin 
Endrln 
Chlordane 
Naphthalene 

biphenyls 

Total nunber of salfl)les showing concentrations greater than HPAL 
HPALs for chromiun, cobalt, and nickel are based on the concentration of magnesium in each sample; thus, no single value applies to all Salfl)les. 
The range of HPAL values for chromiun, cobalt, and nickel are 23.484 to 23.484, 6.436 to 6.436, and 12.889 to 12.889 mg/kg respectively. 
Total nunber of sarrples showing concentrations greater than TPH, TRPH, or o&G screening level, not PRG value 
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Station Nunber 

Saffl)ling Depth (feet bgs) 

Sal'fl)le Jit.Mtier 

Sample Date 

l\·letal (mg/kg) 

ALUMINUM 
BARIUM 
CALC!U.111 
CHROMIUM 

COPPER 
IRON 
LEAD 
MAGNESIUM 

MA.WCiANESE 
MOLYBDEMUM 
SODIUM 
VANADIUM 

ZINC 

. . 

TABLE 4.7-3 

STORM DRAIN SEDIMENT ANALYTICAL RESULTS - lR-32 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

PA50C8402 

2.10 

9310X928 

03/08/93 

573 
257 

1,300 
7.4 

44.6 
1,620 · .. _ . 45.3 a 

469 

28.5 
1.0 
452 
3.5 

.· .. <.·.•2Jt<i i.••·•.···.•·. 
Semivolatile Organic Compound (ug/kg) 

DI·N·BUTYLPHTHALATE 

I 
180 

FLUORENE 21,000 
PHENANTHRENE 48,000 

TPH-Purgeable (mg/kg) 

TPH·PURGEASLE UNKNOWN HYDROCARBON 3,200 

TPH-Extractable (mg/kg) 

TPH·EXTRACTABLE UNKNOWN HYDROCARBON 110,000 

Oil and Grease (mg/kg) 

TOTAL OIL & GREASE 63,000,000 
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Notes: 

bgs Below ground surface 
mg/kg Milligram per kilogram 
NA Not analyzed 

TABLE 4. 7-3 (Continued) 

STORM DRAIN SEDIMENT ANALYTICAL RESULTS- IR-32 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

ND() Not detected (detection limit in parentheses) 
µg/kg Microgram per kilogram 

a Detected concentration greater than the Hunters Point ambient level. 

D Detected concentration greater than at least one screening criterion. 
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TABLE 4.7-4 

SUMMARY OF SOIL ANALYTICAL TESTS - IR-32 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

lz el 
! 

lz 
! I 

i 
"' ~ "' 0 ~ C, 

ii] ~1z ~ 
~ "' z e "' X "' 0 :: " ~ "' u u "' a. .< 

"' "' « "' X ~ "' 
,. ~ ~ Q u X ~ a. g STATION NO. SAMPLE NO. z V> X >- ;:; w ~ « u w X X ., 0 > ., a a. a. "' « « u '-' " a. a. a. a. a. V, "' V, ~ ~ ~ ~ ~ 

IR22B026 9605G052 ✓ ,I ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR22B026 9605G053 ✓ ✓ ✓ ✓ ✓ ✓ j j j ✓ 

IR22B026 9605G054 ✓ j ✓ ✓ ✓ ✓ ✓ j ✓ ✓ 

!R22B026 9605G055 ✓ ✓ ✓ ✓ ✓ ✓ ' J J ✓ ✓ 

rn22B026 96050056 ✓ J ✓ ✓ ✓ ✓ ✓ J ✓ ✓ 

IR22B026 96050057 ✓ ✓ ✓ ✓ J ✓ ✓ ✓ ✓ ✓ 

IR22B026 96050058 ✓ ✓ ✓ ✓ ✓ J ✓ j j J 

IR22B026 96056059 j ✓ ✓ ✓ j ✓ ✓ ✓ ✓ ✓ 

[ IR22B026 96050060 ✓ ✓ J ✓ j i ✓ ✓ ✓ ✓ ✓ 

l rn70MY12A 9538J251 ✓ ✓ j ✓ ! ✓ ✓ ✓ ✓ 
' 

IR70MW12A 9538J252 I / 
' 
✓ ✓ j ✓ ✓ ✓ ✓ ✓ i ' I IR70MW12A 9538J254 ' ' 

I I ✓ ✓ 1 ✓ I ✓ j j 

[ !R70MW12A 9538J255 ✓ I i ✓ ✓ ✓ ! ✓ ✓ j I ✓ 

PA32B001 9308D064 I I i , ✓ ✓ ✓ ! ✓ ' j ' j I i ✓ ✓ ✓ ✓ 

PA328001 93080065 i ✓ j j j ✓ j j j : I j j ✓ j 

PA32B001 93080066 i ✓ l ✓ ✓ ✓ ! ✓ ✓ ✓ ✓ i ✓ i ✓ ✓ ✓ 

PA32B001 93080067 ! ✓ ✓ I ✓ ✓ ✓ j I JI i ✓ ✓ ✓ 

PA328002 9308J061 ✓ ✓ ✓ ✓ J ✓ ✓ ✓ i ✓ i ! ✓ ✓ ✓ 

PA328002 93080062 j ✓ ✓ ✓ i J ✓ I ✓ ✓ ✓ ✓ J ✓ 

PA32B002 93080063 ✓ ✓ ✓ ✓ ✓ ✓ j ✓ ✓ i ✓ ✓ ✓ ✓ 

PA32B003 9308J058 ✓ ✓ ✓ ✓ ✓ ✓ j ✓ i ✓ i ✓ j I 
PA32B003 93080059 : : ✓ I ✓ ✓ j ✓ : ✓ ! ✓ ! ✓ ✓ ✓ 

PA328003 93080060 
' 

J j ✓ ! ✓ ✓ ✓ ✓ J i ✓ ✓ ✓ ✓ i ' 
PA328005 93080055 I ✓ ✓ ✓ ! ✓ ✓ ✓ ✓ ✓ ' ✓ ✓ j ✓ i 

PA32B005 93080056 I j ✓ j ✓ ✓ ! ✓ ✓ ✓ ✓ ✓ j ✓ ' 
PA328005 93080057 ✓ ✓ ' ✓ ✓ ✓ ✓ ✓ I ✓ ✓ ✓ ' 
PA32MW04A 93080051 j j J ✓ ✓ j j ✓ ✓ j j ✓ 

PA32M'w04A 93080052 j j j ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ j 

PA32MS04A 93080053 j I J ✓ J ✓ j ; ✓ ✓ ✓ ✓ , , 

PA32MY04A 93080054 ✓ ✓ j ✓ j ✓ ✓ ✓ 1 ✓ I ; ✓ 
PA51SS19 9310J396 i i I I I 
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Notes: 

CHROM 
CYAN 
DIOXIN 
O&G 
PAH 
PCTMST 
PEST 
PHYS 
SALIN 
svoc 
SOLIDS 
TDC 
TMICROB 
TPHEXT 
TPHPRG 
TRPH 
voe 

TABLE 4.7-4 (Continued) 

SUMMARY OF SOIL ANALYTICAL TESTS - IR-32 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

CHROMIUM VI 
Cyanide 
Dioxins and Furans 
Total oil and grease 
Polynuclear aromatic hydrocarbons 
Percent moisture 
Pesticides/polychlorinated biphenyls 
Physical characteristic 
Salinity 
Semivolatile organic compounds 
Total dissolved solids 
Total organic carbon 
Coli form 
Total petroleum hydrocarbons·extractable 
Total petroleum hydrocarbons·purgeable 
Total recoverable petroleum hydrocarbons 
Volatile organic compounds 
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METAL ALUMINUM 

ANT'tMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CHROMIUM 

CHROMWM VI 

COBALT 

COPPER 

IRON 

LEAO 

MAGNESWM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SOOIUM 

VANAOlUH 

Z1"C 

CYAN 

svoc ACENAPHTHENE 

TABLE4.7-5 

STATISTICAL SUMMARY OF SOIL ANALYTICAL RESULTS . IR-32 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

42,700 

0.75 13.3 

0.50 7.7 

7.5 223 

0.15 0.68 

1,640 45,800 

21.0 217 

0.08 0.21 

3.6 43.0 

3.2 79.0 

5,690 69,800 

0.58 33.0 

1 t890 49,900 

48.4 2,540 

o.os 0.15 

19.2 311 

190 4,790 

141 6,690 

16.0 131 

14.3 147 

110 130 

120 120 

21,000 fMG/KG 

4.6jMG/KG 

3.3 MG/KG 
' 

0.36jMG/KG 

15,400 MG/KG 

81.6 MG/KG 

0.11 MG/KG 

25 .3 MG/KG 

46.9 MG/KG 

6.1 MG/KG 

19,600 MG/KG 

766 MG/KG 

0.08 MG/KG 

77.3 MG/KG 

1,120 MG/KG 

1,620 MG/KG 

68.9 MG/KG 

54.9 MG/KG , 
i 

120 UG/KG 

120 UG/KG 

3.4 30 30 76,700 

1.9 30 25 30.7 

0.36 30 20 0.32 

30 30 5,340 

30 16 0.14 

30 30 

30 30 211 

o.osJ 24 5 0.20 

0.42 30 j 30 

30 l 25 2,850. 

3.6 30 J 30 

0.23, 3o ! 26 130 

12.7 30 30 

0.12 30 30 382 

0.06 30 13 23.0 

0.65 30 30 150 

69.2 30 30 

23.6 30 28 

0.44 30 30 537 

0.27 30 30 23,000 

1 OS 17 2 1,300,000 

360 30 360,000 
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0 100,000 0 

0 681 0 9.05 2 

20 2.0 14 11.10 0 

0 100,000 0 314.36 0 

16 1.1 0 0.71 0 

1,580 0 h 0 

225 0 

h 

0 631300 0 124.31 0 

0 1,000 0 8.99 4 

24 8,300 0 1431. 18 

0 511 0 2.28 0 

2 34,100 0 h 0 

0 11,900 0 117.17 5 

0 100,000 0 109.86 

0 13,600,000 0 

0 360,000 0 



· .. 

··• .·.··.•········ II·•·•.••.•• 

i•••·•• 
.. ' . ,-

A~l)isl( r~r:: •• i .. 

.(S'1~.:-<: iif \ i •·•' 
" ::,,-=,:,-:-:,_:·: 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(K)FLUORANTHENE 

CARBAZOLE 

CHRYSENE 

FLUORANTHENE 

NAPHTHALENE 

PHENANTHRENE 

PYRENE 

PEST AROCLOR-1260 

TPHEXT TPH-OIESEL 

TPH-MOTOR OIL 

TRPH TRPH 

O&G TOTAL OIL & GREASE 

TABLE 4. 7-5 (Continued) 

STATISTICAL SUMMARY OF SOIL ANALYTICAL RESULTS- IR-32 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

\ · .. ·· 
. . ' .. ·.--. _··_. . 

.. •••. ~•., 
:ipetected· R~:~ut'iJa Detection .. . . 

Lirilit ·sampr~ ' -ril.mimi< Maxlmum ,:Ave_r~ge Units tver.age Analyz _: .. --:=: 
-.. ~=t.;'~:~ : :_ 

· .. · 

170 170 170 UG/KG 360 30 1 19,000 

400 400 400 UG/KG 360 30 1 610 

320 320 320 UG/KG 360 30 1 61 

280 280 280 UG/KG 360 30 1 610 

320 320 320 UG/KG 360 30 1 610 

110 110 110 UG/KG 360 30 1 22,000 

320 320 320 UG/KG 360 30 1 6, 100 

910 910 910 UG/KG 360 30 1 2,600,000 

180 180 180 UG/KG 360 30 1 800,000 

740 740 740 UG/KG 360 30 1 800,000 

640 640 640 UG/KG 360 30 1 2,000,000 

35 35 35 UG/KG 37 31 1 66 

6 110 37 MG/KG 13 30 9 1,000 

12 130 63 MG/KG 14 13 6 1,000 

7 170 42 MG/KG 11 13 7 1,000 

77 4,200 610 MG/KG 28 17 17 1,000 
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1111 .(} })...}·•·•·> 
;} 

.• ... · .;.;) ::~~xt:-9 
G .:.:-::-:·.-:-:: 

0 19,000 0 

0 2,600 0 

1 260 1 

0 2,600 0 

0 26,000 0 

0 95,000 0 

0 24,000 0 

0 27,000,000 0 

0 800,000 0 

0 800,000 0 

0 20,000,000 0 

0 340 0 

Oi 

Oi 

Oi 

4i 



Notes: 

CYAN 
EPA 
HPAL 
MG/KG 
o&G 
PCTMST 
PEST 
PHYS 
PRG 
SALIN 
svoc 
TMiCROB 
TOC 
TPHEXT 
TPHPRG 
TRPH 
UG/KG 
voe 

a 

b 
C 
d 
e 
f 

9 
h 

TABLE 4.7-5 (Continued) 

STATISTICAL SUM.MARY OF SOIL ANALYTICAL RESULTS. IR-32 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Cyanide 
U.S. EnvironffiE?ntal Protection Agency 
Hunters Point ambient level 
Milligram per kilogram 
Total oit and grease 
Percent moisture 
Pestlcide/polychtorinated biphenyl 
Physical characteristic 
Preliminary remediation goal 
Salinity 
Semivolatile organic compound 
Cot tform 
Total organic carbon 
Total petroleum hydrocarbons-extractable 
rotal petroleum hydrocarbons·purgeable 
Total recoverable petrotettm hydrocarbons 
Microgram per kilogram 
Volatile organic compound 

Organic results of less than 10 are reported to one significant figure, and resutts of greater than or equal to 10 are reported to two significant figures. 
Inorganic results of less than 10 are reported to two significant figures, and results of greater than or eq:1al to 10 are repor-ted to three significant figures. 
Values that are not nonr.:letects are conipared to screening criteria before the significant figure rule Ts applied. Both the value and the screening criteria are 
then rounded for reporting purposesw 
Blank boxes Indicate that screening critera have not been established for these anatytes. 
Total number of samples analyzed 
Total number of safll)les showing concentrations greater than detection limit 
Total nunber of samples showing concentrations greater than residential PRG 
Total number of samples showing concentrations greater than industrial PRG 
California-modified PRGs were used for the following anatytes: 1,2-Dibromo·3-chloropropane, benzotalpyrene, benzofklfluoranthene, cadmiun, chromium Vt, 
chrysene, lead, nicketk and tetrachloroethylene (PCE). 
for the analytes listed betow 1 Region lX PRGs are not available; therefore, PRGs fer simitar chemicals were used as fotlows: 

Analyte: 

2-Methylnapthalene 
Acenaphthylene 
Alpha-chlordane 
Aroclor-1260 
8enio(9,h,i)perylene 
Del ta 6HC 
End-Osulfan 1 
Endosulfan sulfate 
Endrin aldehyde 
Endrin ketone 
Garrma-chlordane 
Phenanthrene 

Simitar Analyte: 

t-laphthalene 
AcenaphtherH< 
Chlordane 
Polychlorinated 
Naphtha l en€ 
HCH-technical 
Endosul fan 
Endosut fan 
Endrin 
Endrin 
Chlordane 
Naphthalene 

biphenyls 

Total n1.1Ji:ier of salfl)les showing concentrations greater than HPAL 
HPALs for chromiun, cobalt, and nickel are based on the concentration of magnes11.111 1n each safll)le; thus, no single value applies to all safll)les. 
The range of HPAL values for ch;omi1.1n, cobalt, and nickel are 61.327 to 585.322, 13.243 to 72.188, and 48.302 to 1076~846 mg/kg respectively. 
Total nl.flt>er of sa!ll)tes showing concentrations greater than TPH 1 TRPH~ or O&G screening level~ not PRG value 
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TABLE4.7-6 

SOIL ANALYTICAL RESULTS- IR-32 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nunber IR22B026 IR22B026 IR22B026 IR22B026 IR22B026 IR22B026 IR22B026 

Sampling Depth (feet bgs) 1.50 6.38 11.38 16.25 21.25 26.50 31.25 

Sample Number 9605G052 9605G053 9605G054 9605G055 9605G056 9605G057 9605G058 

Sample Date 01/31/96 01/31/96 01/31/96 01/31/96 02/01/96 02/01/96 02/01/96 

Metal (mg/kg) 

ALUMINUM 24,500 21,000 14,500 17,400 ,, '0~ 28,500 23,100 
ANTIMONY 0.76 0.92 .··.··. 0.81 , 0.75 ••. 1 .4 0.89 
ARSENIC .':';--:,: -::::,_2.4-'*#-, 3.8 *# I . : :·-:,:L4: t > :. ·:.:,::: .. ':'?--l~4·::""' ..... NO (0.31) 
BARIUM 168 131 223 88.0 ;47 141 64.0 

BERYLLIUM NO (0.02) ND (0.02) ND (0.02) NO (0.02) NO (0.02) ND (0.02) NO (0.02) 
CALCIUM 26,400 17,800 10,300 15,700 197400 23,200 17 

7 
000 

CHROMIUM 124 78. 1 53.5 i . rL~};Q· 9.6 93.0 1.6 
CHROMIUM VI ND ( 2.5) ND (0.05) 0. 12 0.08 0.09 0.08 

COBALT 30.6 22.3 23.2 24.2 30.4 •••·tn Mltour·,·,,•,•··· 39.6 
COPPER 52. 1 35. 1 54.7 76.9 57.5 79.0 59.2 
IRON 33,500 28,100 20,800 24,600 36,900 40,300 31,200 
LEAD 4.5 3.2 2.6 2.2 1.7 ND (0.60) ND (0.95) 

MAGNESIUM ...... 26 300 16,000 13,,00 16 900 .,, r al~oi?t < •··.. a}bs~~t> .-\':::::; ••• t1l~1ii0~ ./· MANGANESE ·•' 758. 626 • 1 ;420 * .... ·-, ·. r,o?O ~·.··· 
MERCURY ND (0.07) ND (0.06) ND (0.07) ND (0.10) 0.08 ND (0.06) ND (0.06) 
NICKEL 131 60.5 49.0 44.2 46. 1 43.1 41.7 

POTASSIUM 1,650 1,700 1, 180 1,220 2,310 2,610 1,850 
SODIUM 1,790 1~80 2,230 25800 4,850 

HI•••.,t2i~~·••,•,·•··•···'·.··· 
6,410 

VANADIUM 82.0 .8 47.3 8.0 107 91.3 
ZINC 107 52.8 47.0 56.6 68.0 85.0 69.1 

Cyanide (ug/kg) 

CYANIDE NA NA NA NA NA NA NA 

Semivolatile Organic Compound (ug/kg) 

ACENAPHTHENE ND (350) ND (350) ND (360) ND (350) ND (400) ND (380) NO (360) 
ANTHRACENE ND (350) ND (350) ND (360) ND (350) ND (400) ND (380) ND (360) 
BENZO(A)ANTHRACENE ND (350) NO (350) ND (360) ND (350) ND (400) ND (380) NO (360) 
BENZO(A)PYRENE ND (350) ND (350) ND (360) ND (350) ND (400) NO (380) NO (360) 

BENZO(B}FLUORANTHENE ND (35D) ND (350) ND (360) NO (350) NO (400) ND (380) NO (360) 
BENZO(K)FLUORANTHENE ND (350) ND (350) ND (360) NO (350) NO (400) ND (380) NO (360) 
CARBAZOLE NO (350) ND (350) ND (360) ND (350) ND (400) NO (380) NO (360) 
CHRYSENE ND (350) ND (350) ND (360) ND (350) ND (400) ND (380) ND (360) 

FLUORANTHENE ND (350) ND (350) ND (360) ND (350) ND (400) ND (380) NO (360) 
NAPHTHALENE ND (350) ND (350) ND (360) ND (350) ND (4DO) ND (380) NO (360) 
PHENANTHRENE ND (350) ND (350) ND (360) ND (350) ND (400) ND (380) NO (360) 
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TABLE 4. 7•6 (Continued) 

SOIL ANALYTICAL RESULTS- IR-32 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Stat ion Number IR22B026 IR228026 !R22B026 !R22B026 !R22B026 

Sa~ting Depth (feet bgs) 1.50 6.38 11.38 16.25 21.25 

Sarr;>le Number 9605G052 96058053 960SG054 96050055 96058056 

Sa~le Date 01/31/96 01/31/96 01/31/96 01/31/96 02/01/96 

Semivolatile Organic Compound (ug/kg) 

PYRENE NO (350) NO (350) ND (360) ND (350) NO (400) 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

AROCLOR-1260 NO (35) NO (36) ND (36) ' NO (36) ND (41) I 
TPH•Extractable (mg/kg) 

TPH·OIESEL I 18 6 ND ( 11) i NO (11) ND (12) 
TPH~MOTOR Oll 40 12 NO ( 11) NO (11) ND (12) 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 

TRPH 13 25 7 15 ND ( 12) 

Oil and Grease (mg/kg) 

TOTAL OIL & GREASE NA hA NA NA NA 

Percent Moisture (%) 

% SOLIDS 94.5 92.8 92.2 93.4 82.3 

pH (pH units) 

PH 9.0 I 8.6 8.8 8.4 i 8.6 
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!R22B026 IR22B026 

26.50 31.25 

9605G057 96050058 

02/01/96 02/01/96 

NO (380) l ND (360) 

ND (39) NO (37) 

ND ( 12) ND ( 11 l 
ND (12) ND ( 11 l 

ND (12) NO (11) 

NA NA 

86.4 90.7 

8.0 I 7.7 



TABLE 4. 7-6 (Continued) 

SOIL ANALYTICAL RESULTS - IR-32 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nunber IR22B026 IR22B026 IR70MW12A IR70M012A IR70M012A 

Sampt ing Depth (feet bgs) 41.50 52.00 0. 75 9. 75 16.25 

Sample Nunber 9605G059 9605G060 9538J251 9538J252 9538J254 

Sample Date 02/01/96 02/01/96 09/18/95 09/18/95 09/18/95 

Metal (mg/kg) 

ALUMINUM 28,200 4,220 20,200 32,600 21,400 
ANTIMONY j , •.. .J.5 ... 

·• 
.ND (0.38) ... .·· • 1,8 2.3 

::.·•::••·••·x:·11ri•••::• :,:::-:\'IC: 
ARSENIC .:a-·*. 0.50 

,.. ... :7 .-1 :!'# .... NO (0.60) 
BARIUM 146 14.8 97.9 156 107 

BERYLLIUM ND (0.02) ND (0.02) NO (0.06) ND (0.02) ND (0.04) 
CALCIUM 19,500 1,640 8,260 31,700 8,730 
CHROMIUM 81.9 39.7 86.3 97.2 187 
CHROMIUM VI NO (0.05) ND ( 1.2) NA NA NA 

COBALT 37.2 3.6 23.9 34. 1 27.8 
COPPER 51.9 3.2 41. 2 70.2 47.2 
IRON 69,800 5,690 35,100 45,200 · .. • I~:~?l . 
LEAD 4.8 1.4 28w-6.:Q. 3.7 

MAGNESIUM ·.·.·.·· . 16,100 1,890 22r100 
' 

2~5~og 48,900 
MANGANESE / :\2,5-40 ~a: 48.4 > 9 .,, .· .·.-.-:',: :643 t:.,: 

MERCURY 0 .10 0.07 0.15 ND (0.05) 0.11 
•••·•>iL. NICKEL 60.8 19.2 105 46.2 I ·_::2s9 .. ~: 

POTASSIUM 4,790 666 11450 1 590 2,000 
SODIUM 6 690 546 ND ( 64) ND (25.2) 807 
VANADIUM 

•·•••·•·•··•i···?ltf!•••··.·· 
20.9 68.8 ·· 129.·a .•. 48.4 

ZINC ··• .· 
16.4 89.6 95.4 70.8 

Cyanide (uglkg) 

CYAN IDE NA NA NA NA NA 

Semivolatile Organic Compound (uglkg) 

ACENAPHTHENE NO (370) ND (400) ND (350) NO (340) NO (390) 
ANTHRACENE ND (370) ND (4DD) ND C 350) ND (340) ND (390) 
BENZO(A)ANTHRACENE ND (370) ND (400) ND (350) ND (34D) ND (390) 
BENZO(A)PYRENE ND (370) ND (400) ND (350) ND (340) ND (390) 

BENZO(B)FLUORANTHENE ND (370) ND (400) ND (350) ND (340) ND (390) 
BENZO(K)FLUORANTHENE ND (370) ND (400) ND (350) ND (340) ND (390) 
CARBAZOLE ND (370) ND (40D) ND (350) ND (340) ND (390) 
CHRYSENE ND (370) ND (400) ND (350) ND (340) ND (390) 

FLUORANTHENE ND (370) ND (40D) ND (350) ND (340) ND (390) 
NAPHTHALENE ND (370) ND (400) ND (350) ND (340) ND (390) 
PHENANTHRENE ND (370) ND (400) ND (350) ND (340) ND (390) 
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IR70M012A PA32B001 

20.25 2.25 

9538J255 9308D064 

09/18/95 02/25/93 

26, 100 38,300 

r z:21I~•?··•·•·•·•·•······ 7.3 
ND (1.0) 

180 8.2 

ND (0.02) L:il/t_L4; · ~< .·. 

•.• .1~1~9~ .• ·····•··•·· 20,800 
119 

NA NO (0.05) 

32.7 38.0 
49.2 47.2 

38,200 406400 
7.4 .89 

< 495902 \I 
. 37,500 

i,o o.-. .. .716 ~ 

••· .\ \3Ii-0~ ,\.:c:::·' ,_:_--: NO (0.05) 
98.5 

1,400 517 
610 660 

71.3 · 95.1 
93.3 38.8 

NA ND C 100) 

ND (390) ND (11,DDO) 
ND (390) ND (11,000) 
ND (390) ND (11,000) 
ND (390) ND (11,000) 

ND (390) ND (11,000) 
ND (390) ND (11,0DO) 
ND (390) ND (11,000) 
ND (390) ND (11,00D) 

ND (390) ND (11,000) 
ND (390) ND (11,000) 
ND (390) ND (11,000) 



TABLE 4. 7-6 (Continued) 

SOIL ANALYTICAL RESULTS - IR-32 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nt.Jlt;,er !R22B026 !R2ZB026 I !R70MW12A !R70MW12A !R70MW12A 

Sa~ling Depth (feet bgs} 41.50 52.00 I 0.75 9. 75 16.25 

Sa~te Nl.11'.ber 9605G059 9605G060 
. 

9538J251 9538J252 9538J254 

Sample Date 02/01/96 02/01/96 I 09/18/95 09/18/95 09/18/95 

Semivolatile Organic Compound (ug/kg) 

PYRENE ND (370) NO (400) ! NO (350) ND (340) ND (390) 

Pesticide/ Polycblorinated Biphenyl (ug/kg) 

AROClOR-1260 NO (38) ND (40) I ND (35) ND (34) ND (40) 

TPH-Extractable (mg/kg) 

TPH·D!ESEL I ND (11) ND (12) I 11 18 27 
TPH-kOTOR OIL ND (11) ND (12) 85 130 11 

Tota! Recoverable Petroleum Hydrocarbons (mg/kg) 

TRPH ND (11) 14 I 47 170 NO ( 12) 

Oil and Grease (mg/kg) 

TOTAL OIL & GREASE I NA NA I NA NA NA i 
Percent Moisture (%) 

% SOL!OS 88.4 83.4 I 95.0 98.1 84.4 

pH (pH units) 

PH 7.8 / 9.0 ! 8.5 I 8.6 9. 1 i 
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!R70MW12A PA32B001 

20.25 2.25 

953BJ255 93080064 

09/18/95 02/25/93 

ND (39D) ND (11,000) 

ND (40) ND (36) 

ND (12) ND (11) 
36 NA 

ND ( 12) •• 

•• 100 

83.9 91.L. 

8.3 7.8 



TABLE 4. 7-6 (Continued) 

SOIL ANALYTICAL RESULTS - IR-32 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Number PA32B001 PA32B001 PA32B001 PA32B002 PA32B002 

Sampling Depth (feet bgs) 4.25 6.75 9.25 2.25 4.25 

Sample Nunber 9308D065 9308D066 9308D067 9308D061 9308D062 

Sample Date 02/25/93 02/25/93 02/25/93 02/24/93 02/24/93 

Metal (mg/kg) 

ALUMINUM 21,900 4,080 5,570 23,900 18,300 
ANTIMONY ND (3.2) ND (3.1) ND (3. 1 l 8.7 ···2:lfY\ .:::-:.'/:\·\ ARSENIC ND (0.76) 4.8 *# 4.6 *# :-2~7-:=:t<-# 
BARIUM 10.2 10.4 14.6 70.3 13.4 

BERYLLIUM 1. • ..•. 0 •. 16 • 
. . 

0.15 • ND (0.13) ••• o.siit. > . l\:):)jj_~:29\fj{) ,:::::::,_,::; 

CALCIUM 9,980 13,500 7,730 13,700 9,870 
CHROMIUM n.4 23. 1 27.3 70.7 61.9 
CHROMIUM VI ND (0.05) NO ( 0. 05) NA ND (0.05) ND (0.05) 

COBALT 27.3 7.3 8.1 2,.6 20.6 
COPPER 3,.8 ND (3.0) 6.0 47.5 24.0 
IRON 286900 11,500 12,400 35,000 25,700 
LEAD .58 2. 1 2.9 22'1..a .. •··· 3.3 

MAGNESIUM 
I x . 2,,200 3,600 4,820 J~no2 • 1\,900 <. I MANGANESE . 564 • 502 ~ 264 _ ... _ .. _ ... -:-·:,-4 1.:t':·:,:=: 

MERCURY 0.05 0.06 ND (0.05) 0.09 ND (0.05) 
NICKEL 70.9 28., 30.4 62.9 60.7 

POTASSIUM 190 621 612 860 379 
SODIUM 376 405 516 715 477 
VANADIUM 50.7 18.0 23.9 68.2 54.4 
ZINC 30.6 15 .7 18.2 77.0 30.0 

Cyanide (uglkg) 

CYAN IDE ND ( 100) ND (90.0) ND (90.0) ND (100) ND (100) 

Semivolatile Organic Compound (ug/kg) 

ACENAPHTHENE ND (360) ND (350) ND (350) ND (360) ND (370) 
ANTHRACENE ND (360) ND (350) ND (350) ND (360) ND (370) 
BENZO(A)ANTHRACENE ND (360) ND (350) ND (350) ND (360) ND (370) 
BENZO(A)PYRENE ND (360) ND (350) ND (350) ND (360) ND (370) 

BENZO(B)FLUORANTHENE ND (360) ND (350) ND (350) ND (360) ND (370) 
BENZO(K)FLUORANTHENE ND (360) ND (350) ND (350) ND (360) ND (370) 
CARBAZOLE ND (360) ND (350) ND (350) ND (360) ND (370) 
CHRYSENE ND (360) ND (350) ND (350) ND (360) ND (370) 

FLUORANTHENE ND (360) ND (350) ND (350) ND (360) ND (370) 
NAPHTHALENE ND (360) ND (350) ND (350) ND (360) NO (370) 
PHENANTHRENE ND (360) ND (350) ND (350) ND (360) ND (370) 
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PA32B002 PA32B003 

9.25 2.25 

93080063 9308D058 

02/24/93 02/24/93 

4 860 24,300 
ND (3.5) ....•........ 8.2 

:,:;:;:,: .. ,:;?::=3-i9/t# ;::::;,:,.:-·- · :::: .. 3'.4.••"11 
11.0 73.4 

A•·• Af;J·si••·••• :·:',:.-.:-:':';.": i:dif~/• 
32480 17,500 

8.5 80. 1 
NO (0.05) ND (0.05) 

8.8 28.4 
ND (4.0) 62.6 

14,500 . 38,300 . 
2.3 .... · • 33,0.it 

4,560 I <<.21,200 181 992 • 
ND (0.06) o. 11 

37.9 71.9 

662 980 
162 740 

23.3 71.2 
25.4 89.3 

110 ND ( 100) 

ND (390) 120 
ND (390) 170 
ND (390) 400 
ND (390) \•ii20 ,,tt•· .. 

ND (390) 280 
ND (390) 320 
ND (390) 110 
ND (390) 320 

NO (390) 910 
NO (390) 180 
ND (390) 740 



TABLE 4. 7-6 (Continued) 

SOIL ANALYTICAL RESULTS· IR-32 
HL'NTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Sta ti on Nunber PA32B001 ! PA32B001 PA328001 PA32B002 PA32B002 

Sampling Depth (feet bgs) 4.25 6.75 9.25 2.25 4.25 

Sample Number 93080065 9308D066 93080067 93080061 9308D062 

Sample Date 02/25/93 ! 02/25/93 02/25/93 02/24/93 02/24/93 

Semivolatile Organic Compound (ug/kg) 

PYRENE NO (360) I ND (350) NO (350) NO (360) ND (370) 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

AROCLOR-1260 NO (35) I NO (35) ND {70) NO (72) NO (37) 

TPH-Extractable (mg/kg) 

TPH-DlESEl NO (11) ! NO ( 10) i 31 61 ND (11) 
TPH·MOTOR OIL HA i NA I NA NA NA 

Total Recoverable Petroleum Hydrocarbons {mg/kg) 

TRPH NA NA i NA I NA NA 

Oil and Grease (rng/kg) 

TOTAL orL & GREASE 96 80 i 1,100 1,800 100 

Percent Moisture (%) 

% souos 94.0 95.3 i 95.0 ' 93.2 91.0 i 
pH (pH units) 

PH 7.4 8.8 8.6 8.4 7.9 

f>age 6 

PA32S002 PA32B003 

9.25 2.25 

93080063 93080058 

02/24/93 02/24/93 

ND (390) 640 

ND (39) NO (73) 

ND ( 12) 49 
NA NA 

NA NA 

290 1,700 

84.6 91.S 

8.6 9.2 



TABLE 4. 7-6 (Continued) 

SOIL ANALYTICAL RESULTS - IR-32 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nunber PA32B003 PA32B003 PA32B005 PA32B005 PA32B005 

Sampling Depth (feet bgs) 4.25 6. 75 2.25 4.25 6.75 

Sample Nuni:>er 93080059 93080060 93080055 93080056 93080057 

Sample Date 02/24/93 02/24/93 02/24/93 02/24/93 02/24/93 

Metal (mg/kg) 

ALUMINUM 26,400 25,800 27,200 I \:f~~~~itff }\((: 3,310 ANTIMONY 8.2 7.9 6.6 ;;:st;}p .. ARSENIC NO (0.54) NO ( 1. 1) ND ( 0. 52) NO (0.42) 
BARIUM 13.2 9.6 10.7 28.3 12.4 
BERYLLIUM ·•• 0 45 •. .· ··• ··•·· 0.37 * .·. 0.28 * ' 

.OJsi/* -... )_·:·_:,_ /n• 
CALCIUM 45,800 15,300 1\400 ·16,700 \~~g·· CHROMIUM 112 77.4 8.9 123 
CHROHIUH VI NA NO ( 0. 05) NO (0.05) ND (0.05) NO (0.05) 

COBALT 30.6 27.3 33.8 35.8 6.6 COPPER 45.1 35.6 '7.6 48.3 ND (2.5) 
IRON 36,900 30,600 37,500 46,600 10,000 LEAD 2.4 2.1 7.0 3.4 2.5 

MAGNESIUM 
' 

32,400 20 j,joo 3\300 3~6~ot .. 3,060 MANGANESE I 
· .. :_m_-t ·s -.. 6 0 * ,:-:,:,,•,,.:,._ 227 MERCURY 0.08 NO (0.06) NO (0.05) 0.06 0.06 NICKEL 78.6 73.6 117 88.6 27.3 

POTASSIUM 517 903 315 287 709 SODIUM 719 2,240 603 .i12it~ ....... 271 
VANADIUM 83.5 67.1 46.8 16.0 
ZINC 67.0 42. 1 40.8 41.8 15.0 

Cyanide (ug/kg) 

CYAN IDE ND ( 100) NO ( 100) ND (90.0) NO (100) ND (110) 

Semivolatile Organic Compound (ug/kg) 

ACENAPHTHENE ND (1,900) ND (370) ND (350) NO (380) ND (390) 
ANTHRACENE ND (1,900) ND (370) ND (350) ND (380) ND (390) BENZO(A)ANTHRACENE NO (1,900) ND (370) ND (350) NO (380) ND (390) BENZO(A)PYRENE ND (1,900) ND (370) NO (350) ND (380) ND (390) 

BENZO(B)FLUORANTHENE ND (1,900) ND (370) ND (350) ND (380) NO (390) 
BENZO(K)FLUORANTHENE ND (1,900) ND (370) ND (350) NO (380) ND (390) 
CARBAZOLE NO (1,900) ND (370) ND (350) ND (380) ND (390) 
CHRYSENE NO (1,900) NO (370) ND (350) NO (380) ND (390) 

FLUORANTHENE ND (1,900) ND (370) ND (350) ND (380) ND (390) NAPHTHALENE ND (1,900) ND (370) ND (350) ND (380) ND (390) PHENANTHRENE ND (1,900) ND (370) ND (350) NO (380) ND (390) 
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PA32MW04A PA32HW04A 

2.25 4.25 

93080051 93080052 

02/24/93 02/24/93 

33,500 t~:~9l<·· 8.4 
NO (0.31) ND (0.68) 

14.2 12.8 

· ... ·•·t••· )fo;<;&·.•····t·•······ . ··. /\ o.6B '} 
20,100 26,200 

94.1 152 
ND (0.05) NO (0.05) 

32.7 42.7 
42.4 54. 1 

38 700 
ND cl .4) 

48 200 
NO cl .2) 

<2~9~0.~····· 
. <?l<il?t ·. / . : l". 

ND (0.06) NO (0.06) 
79.3 102 

443 354 
568 13010 .•.. ·•···.•.•· 

90.0 .1 hr/ . 
40.0 47.6 

NO ( 100) 130 

ND (370) ND (370) 
ND (370) ND (370) 
ND (370) ND (370) 
NO (370) NO (370) 

ND (370) NO (370) 
ND (370) NO (370) 
ND (370) ND (370) 
ND (370) ND (370) 

ND (370) ND (370) 
ND (370) NO (370) 
ND (370) ND (370) 



TABLE 4. 7-6 (Continued) 

SOIL ANALYTICAL RESULTS - IR-32 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station N:Wlber PA32B003 PA32B003 PA32B005 PA32B005 PA32B005 

Sampling Depth (feet bgs) 4.25 6. 75 2.25 4.25 6.75 

Sanipl e NL.b'fi:;er 9.3080059 93080060 93081)055 93080056 9308D057 

Sample Date 02/24/93 02/24/93 02/24/93 02/24/93 02/24/93 

Semivolatile Organic Compound (ug/kg) 

PYRENE ND (1,900) NO (370) SD (350) NO (380) ND (390) 

Pesticide/Polychlorinated Biphenyl (uglkg) 

AROCLOR·1260 ND (74) ND (37) ND (35) ND (38) ND (39) 

TPH-Extractahle (mg/kg) 

TPH·OIESEL 110 ND ( 11) ND {10) I NO { 11 J NO ( 12) 
TPH~MOTOR OIL NA "' NA NA NA 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 

TRPH NA NA NA i NA NA 

Oil and Grease (mg/kg) 

TOTAL Oil & GREASE 4;200 130 170 i 110 83 

Percent Moisture (%) 

% SOLIOS i 83.9 89.3 96.2 I Bll.3 84.5 

pH (pH units) 

PH ! 9.2 9.7 i 8.0 i B.O 9.4 
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PA32MW04A PA32MW04A 

2.25 4.25 

93081)051 93080052 

02/24/93 02/24/93 

ND (370) •o (370) 

ND {37) ND (37) 

ND (11) I NO (11) 
NA NA 

NA NA 

130 i 84 

89.8 90.9 

7.3 7.8 



TABLE 4. 7-6 (Continued) 

SOIL ANALYTICAL RESULTS - IR-32 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nurber PA32M\.J04A PA32M~04A PA51SS19 

Sampling Depth (feet bgs) 6.75 9.25 1. 75 

Sample Nunber 9308D053 9308D054 9310J396 

Sample Date 02/24/93 02/24/93 03/12/93 

Metal (mg/kg) 

ALUMINUM 3,370 3,610 NA 
ANTIMONY .• •. . . 4.6 .3.9 NA 
ARSENIC ,, .. :,;,_,::/.::J"jl .:>~# -: 3 :3,::,\-# ;,:. NA 
BARIUM 7.5 7.7 NA 

BERYLLIUM .· 0,11•.>· . ·. .. 
0"19 "':" NA I 

CALCIUM 2,050 2,130 NA 
CHROMIUM 27.3 28.6 NA 
CHROMIUM VI ND (0.05) ND (0.05) NA 

COBALT 6.1 6.6 NA 
COPPER ND (1.9) ND (2.s) NA 
IRON 11,300 12,500 NA 
LEAD 1.7 1.8 NA 

MAGNESIUM 2,430 2,640 NA 
MANGANESE 117 126 NA 
MERCURY ND (0.05) ND (0.06) NA 
NICKEL 21 .2 24.0 NA 

POTASSIUM 390 495 NA 
SODIUM 141 189 NA 
VANAOIUM 27.9 31.7 NA 
ZINC 14.3 16.2 NA 

Cyanide (ug/kg) 

CYAN !DE ND (100) ND ( 100) NA 

Semivolatile Organic Compound (ug/kg) 

ACENAPHTHENE ND (370) ND (380) NA 
ANTHRACENE ND (370) ND (380) NA 
BENZO(A)ANTHRACENE ND (370) ND (380) NA 
BENZO(A)PYRENE ND (370) ND (380) NA 

BENZO(B)FLUORANTHENE ND (370) ND (380) NA 
BENZO(K)FLUORANTHENE ND (370) ND (380) NA 
CARBAZOLE ND (370) ND (380) NA 
CHRYSENE ND (370) ND (380) NA 

FLUORANTHENE ND (370) ND (380) NA 
NAPHTHALENE ND (370) ND (380) NA 
PHENANTHRENE ND (370) ND (380) NA 

Page 9 



TABLE 4. 7-6 (Continued) 

SOIL ANALYTICAL RESULTS - IR-32 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Number PA32MV04A 

sampling Depth (feet bgs) 6.75 

sample Wurrber 93080053 

Sample Date 02/24/93 

Semivolatile Organic Compound (ug/kg) 

PYRENE ND (370) 

Pesticide/Polychlorinated B!phenyl (ug/kg) 

AROCLOR-1260 NO (37) 

TPH-Extrac!able (mg/kg) 

TPH-DIES€L 1 ND (11) 
TPH·MOTOR Oil I NA 

Total Recoverahle Petroleum Hydrocarbons (mg/kg) 

TRPH 

Oil and Grease (mg/kg) 

TOTAL OIL & GREASE 

Percent Moisture(%) 

% SOl ros 

pH (pH units) 

PH 

Notes: 

% Percent 
Below ground surface 
Milligram per kilogram 
Not analyzed 

NA 

91 

91.1 

7.8 I 

bgs 
mg/kg 
NA 
NO() 
~g/kg 

Not detected (detection limft in parentheses) 
Microgram per kilogram 

PA321-1W0/4A PA51SS19 

9.25 1.75 

93080054 9310J396 

02/24/93 03/12/93 

ND (380) NA 

NO (38) 35 

NO ( 11) NA 
NA NA 

NA I 
I NA 

77 I NA 

87.1 NA 

7.8 I NA 

• Detected concentration greater than U.S. Envirormental Protection Agency Region !X preliminary remediation goats (PRG) for residential use 
Detected concentration greater than U.S. Environmental Protection Agency Region lX PRG for 1odustrlal use 
Detected concentration greater than the Hunters Point arrbient level. 

~ Detected concentration greater than at least one screening criterion~ 
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TABLE 4.7-7 

SUMMARY OF MONITORING WELL GROUNDWATER ANALYTICAL TESTS- IR-32 
ffiJNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

STATION NO. SAMPLE NO. 

IR70MW12A 9542W044 

IR70MW12A 9602J798 

IR70MW12A 9607J872 

PA32MW04A 9308A630 

PA32MW04A 9308A631 

PA32MW04A 9606W071 

PA32MW04A 9610W144 

PA50MW07A 9317X967 

PA50MW07A 9317X968 

PA50MW07A 9331X004 

PA50MW07A 9342A090 

PA50MW07A 9612W177 

PA50MW07A 9612W179 

PA50MW07A 9618J072 

PA50MW07A 9618J075 

Notes: 

CHROM 
CYAN 
DIOXIN 
O&G 

CHROMIUM VI 
Cyanide 
Dioxins and Furans 
Total oil and grease 

"' 0 
~ 

z "' >C 
0 w 0 z 

a, ~ < z "' X ► < < u u 

j j 

j j 

j j 

j j 

j j j 

j j 

j 

Polynuclear aromatic hydrocarbons 
Percent moisture 
Pesticides/polychlorinated biphenyls 
Physical characteristic 
Salinity 
Semivolatile organic compounds 
Total dissolved solids 
Total organic carbon 
Coli form 

z -X 

~ 
0 

PAH 
PCTMST 
PEST 
PHYS 
SALIN 
svoc 
SOLIDS 
TOC 
TMICROB 
TPHEXT 
TPHPRG 
TRPH 
voe 

Total petroleum hydrocarbons-extractable 
Total petroleum hydrocarbons-purgeable 
Total recoverable petroleum hydrocarbons 
Volatile organic compounds 

J 

< 
~ 

w 
>C 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

a, 
~ "' 0 ~ '-' "' z ~ ~ X ~ 
>C ~ "' - u u w 0. '-' X ~ "' ► J J g i' u X X 

"" < u w X X < 0 0 0. 0. 
0 0. 0. 0. 0. 0. "' "' "' ~ ~ ~ ~ 

j j j j j 

j j j j j 

j j j j j 

j j j j j 

j j j j j 

j j j j j 

j j j j j 

j j j j j 

j j j j j 

j 

j j 

j j j j j j j 

j 

j j 

j j j j j j 
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X 
0. u 
~ 0 
~ > 

j j 

j j 

j j 

j 

j 

j j 

j j 

j j 

j j 

j j 

j 

j 



lt+A~;t ... ·.•··•·•·· .. ··:;~!';ljl : ._.,::· :: 
';'lni~~ :~t, . _-; 

METAL ARSENIC 

BARIUM 

CADMtuM 

CALCIUM 

CHROMIUM 

·COBALT 

IRON 

MAGMESlUM 

MAnGANESl.: 

MOLYSOENUM 

NICKEL 

POTASSIUM 

SELEtHUM 

SO(l!UM 

VANADIUM 

ZINC 

voe ACCTON-E 

CHLOROFORM 

TPHPRG TPHMGASOLlNE 

1PHEXT TPH·DIESEL 

TPH~MOTOR OIL 

AN10N CHLORtoE 

TABLE 4.7-8 

STATISTICAL SUMMARY OF MONITORING WELL GROUNDWATER ANALYTICAL RESULTS - IR-32 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

;-· -·-iI1!li1ll~ :•.(·•···•• i L < Y : ,,,,(;{;~. / > ... --,:-'.. _._::·:~ - . •: . ::•. .• :. ·•.. .. . O-etect1on ,-::.-;. ... " .- - ::_; ·. 
1;.imit· . 

··. 
. . )i \rt-1~~5~-- ~r~bf~e -~t?ft~; }~ut~g~-' •· •. . .... 'MAii>:><:'' :\:,,,;.-:::,:·:.;::: 

1.8 26.7 7.7 UG/L 1.5 9 6 0.04 6 50.0 0 36.0 0 

42.0 193 84.6 UG/L 0.59 9 8 2,600 0 1,000 0 

0.53 9.2 3.8 UG/L 0.20 9 3 18.0 0 5.0 1 9.3 0 

104,000 432,000 187,000 UG/l 12.51 9 8 

2.0 2.0 2.0 UG/l 0.40 9 1 50.0 0 

1.6 2.6 2 .1 UG/l 0.401 9 2 

67.4J 5,200 1,640 UG/L 10. 1 ! 9 5 

200,000 /05,000 323,000 UG/L 67 .4 9 B 

21.2 3,720 1,240 UG/l 0.25 9 8 180 6 

12.8 73.5 33.6 UG/L 1.2 9 5 180 0 

7.8 48.8 21.8 1UG/L 2.2 9 5 730 0 100 0 8.2 4 

12,900 188,000 71,000 UG/L 2,060 9 B 

2.4 2.4 2.4 UG/L 2.2 B 1 180 0 50.0 0 71.0 0 

462,000 5,070,000 1,830,000 UG/l 173 9 9 

3.0 7.4 5.0 UG/l 0.48 9 5 260 0 

12.4 12.4 12.4 UG/L i 2.9 9 1 11,000 0 81.0 0 

7 7 7 UG/L 9 9 1 610 0 

0.2 10 5 UG/l 5 9 2 0.2 2 100 0 

35 10,000 5,100 UG/l 2,500 10 2 100 1 i 

52 55 54 UG/L 100 9 2 100 Oi 

63 130 88 UG/L 100 8 5 100 li 

998,000 1,150,000 1,070,000 UG/L 40,000 2 2 
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SOU OS 

SALIN 

TMICROB 

FLUORIDE 

NfTRA1E 

SULFATE 

TABLE 4. 7-8 (Continued) 

STATISTICAL SliMMARY OF MONITORING WELL GROUNDWATER ANALYTICAL RESULTS· IR-32 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESfIGATION 

200 240 220 UG/l 100 2 2 1,400 

1,600 2,300 1,9SD UG/L 60.0 2 2 58,000 0 

464,000 484,000 474,000 UG/l 5,000 2 2 

TOTAt DISSOLVED SOLIDS 2,600,000 2,900,000 2,700,000 UG/l 15,000 2 2 

SALINITY 2.2 2.5 2.4 PPT 0.005 2 2 

FECAL COLI FORM 2 2 2 2 4 
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Notes: 

CYAN 
EPA 
MCL 
NA~QC 
O&G 
PCTMST 
PEST 
PPT 
PRG 
SALlN 
svoc 
TMiCROB 
TDC 
TPHEXT 
TPHPRG 
TRPH 
UG/l 
voe 

b 
C 
d 
e 

g 
h 

TABLE 4. 7-8 (Continued) 

STATISTICAL SUMMARY OF MONITORING WELL GROUNDWATER ANALYTICAL RESULTS - IR-32 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Cyanide 
U.S. Envirormientat Protection Agency 
Maxinll111 contaminant level • 
National Ambient ~ater Quality Criteria 
Total oil and grease 
Percent moisture 
Pesticide/polychtorinated biphenyl 
Parts per thousand 
Preliminary remediation goat 
Salinity 
Semivolatile organic compound 
Cot j form 
Total organic carbon 
Total petroleum hydrocarbons-extractable 
Total petroleum hydrocarbons~purgeable 
Total recoverable petroleum hydrocarbons 
Microgram per titer 
Volatile organic con~ound 

Organ1c results of less than 10 are reported to one s1gnif1cant f19ure, and results of greater than or equal to 10 are reported to two significant figures. 
Inorganic results of less than 10 are reported to two s19n1f1cant figures, and results cf greater than or equat to 10 are reported to three significant figures. 
Values that are not nondetects are compared to screening criteria before the significant figure rule is applied. Both the value and the screening criteria are 
then rounded for reporting purposes. 
Blank boxes indicate that screening critera have not been established for these analytes. 
Total number of samples analyzed 
Total number of samples showlng concentrations greater than detection limit 
Total number of samples showing concentrations greater than tap water PRG 
California-modified PRGs were used for the following analytes: 1,2-0ibromo-3-chloropropane, benzo(aJpyrene, benzo(klfluoranthene, cadmiw, chromium VI, 
chrysene. lead, nicket, and tetrachloroethylene (PCE)~ 
For the anatytes listed b..:!low, Region IX PRGs are not available; therefore, PRGs for similar chemicals were used as follows: 

Analyte; 

2-Methylnapthalene 
Acenaphrhylene 
Alpha-chlordane 
Arodor· 1260 
Benzo(g,h,i)perylene 
Del ta BHC 
£ndosut fan t 
Endosutfan sulfate 
Endrin aldehyde 
Endr in ketone 
Garrma-chlordane 
Phenanthrene 

Similar Analyte: 

Naphthalene 
Acenaphtllene 
Chlordane 
Polychtorinated blphenyls 
Naphthalene 
HCH-technicat 
Endosutfan 
Endosul fan 
Endrin 
Endrin 
Chlordane 
Naphthalene 

EPA Title 40 Code of Federal Regulations or California Code of Regulations Title 22 MCL used~ whichever is more stringent 
Total nt.nber of Saitl)les showing concentrations greater than MCL 
Total noot:ier of sarll)les showing concentrations greater than NAWO:C; 
NAUQC based on 4-day average study of saltwater aquatic life 
Total nl..l'l'Cer of samples showing concentrations greater than TPH, TRPH, or O&G screening level, not PRG valu~ 
Most probable t'll.Jl'fber of organisms per 100 milliliters (~/100 ml) 
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Station Nunber 

Sample Number 

Sample Date 

Metal (ug/L) 

ARSENIC 
BARIUM 
CADMIUM 
CALCIUM 

CHROMIUM 
COBALT 
IRON 
MAGNESIUM 

TABLE 4.7-9 

MONITORING WELL GROUNDWATER ANALYTICAL RESULTS - IR-32 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR70MW12A IR70MW12A I R70Mw'12A PA32MU04A PA32MU04A PA32MU04A PA32MU04A 

9542W044 9602J798 9607J872 9308A630 9308A631 9606WD71 9610W144 

10/20/95 01/12/96 02/14/96 02/26/93 02/26/93 02/06/96 03/08/96 

NO (2.8) >) ·1·.a-,:f\ . .,:; NO ( 1. 4) 
65.0 42.0 I· ··. 45 . .7 

1.8 NO (0.20) lii .. :.9;2:. 
122,000 104, ODO 129,000 

NO (0.50) NO (0.40) NO (0.40) 
NO ( 2. 5) NO (0.98) 1.6 

NO (13.8) NO (11.0) ND (11.0) 
235,000 224,000 273, ODO 

NO (3.0) NO (3.0) NO (0.40) NO (0.40) 
NO (2.0) NO (2.0) 2.6 NO (1.3) 

241 185 1,220 5,200 
436,000 393,000 300,000 705,000 

MANGANESE I . •·.·• • .. 844 ~ 844:"lr- .. 
•I· 960 -* ·•>··•·•1;,'lo·••··•>·••••· / fa. ,;izoi. n dl§Mf n J;tioiJ>···.·· 

MOLYBDENUM .. . 16.3 
NICKEL ,18,8. S 
POTASSIUM 58,300 

SELENIUM NO (3.9) 
SODIUM 1,660,000 
VANADIUM 7.4 
ZINC NO (33.6) 

Volatile Organic Compound (ug/L) 

ACETONE NO (4) 
CHLOROFORM NO (0.5) 

TPH-Purgeable (ug/L) 

TPH- GASOLINE 35 

TPH-Extractable (ug/L) 

TPH-OIESEL NO ( 100) 
TPH-MOTOR OIL NO (100) 

Anion (ug/L) 

CH LOR IDE NA 
FLUORIDE NA 
NITRATE NA 
SULFATE NA 

Solids (ug/L) 

TOTAL DISSOLVED SOLIDS NA 

NO (13.9) 
NO ( 14. 9) 

50,100 

NO (2. 3 J 
1,340,000 

5. 7 
NO (10.6) 

NO (4) 
ND (0.5) 

NO (50) 

NO ( 100) 
NO (100) 

NA 
NA 
NA 
NA 

NA 

Ii 12.8 
. 24.1 B 

50,000 

NO (2.3) 
1,620,000 

5.3 
NO (22.3) 

NO (0.5) 
NO (0.5) 

NO (50) 

NO (100) 
63 

NA 
NA 
NA 
NA 

NA 
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NO (4.6) NO (5.9) NO (3.8) NO (3.1) 
NO (7.0) NO (7.0) NO (2.6) NO (0.70) 

145,000 127,000 55,500 188,000 

NO (30.0) NO (30.0) NO (2.3) NO (2.3) 
3,390,000 3, 11\000 1,810,000 5,070,000 

NO ( 2. 0 J NO ( .0) 3.5 NO (0.40) 
NO (2.8) NO (3.8) NO (14.0) NO (8.6) 

. ~g~?? I Q NO (4) NO (4) ....... 
NO (0.5) NO (0.5) 

' I 

NO (50) NO (50) NO (50) NO (50) 

NO (50) NO (50) 52 55 
NO ( 500 J NO (500) 130 74 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

NA NA NA NA 



Station litrrber 

Sa.mpte Number 

Sample Date 

pH (pH units) 

PH 

Salinity (ppt) 

SALINITY 

Coliform (mpn/100 ml.) 

FECAL COLI FORM 

TABLE 4.7-9 (Continued) 

MONITORING WELL GROUNDWATER ANALYTICAL RESULTS - IR-32 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

!R70MV12A IR70MW12A tR70MY12A PA32MV04A PA32MW04A 

954211044 9602J798 9607J872 9308A630 9308A631 

10/20/95 01/12/96 02/14/96 02/Zh/93 02/26/93 

7.7 7.7 7.8 NA NA 

NA NA i NA •• NA 

NA NA I NA •• NA 
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PA32MV04A PA32Ml/04A 

9606W071 9610W144 

02/06/96 03/08/96 

7.2 I 7. 1 

NA I NA 

NA NA 



Station NLJTiber 

Sample Nwber 

Sample Date 

Metal (ug/L) 

ARSENIC 
BARIUM 
CADMIUM 
CALCIUM 

CHROMIUM 
COBALT 
IRON 
MAGNESIUM 

MANGANESE 
MOLYBDENUM 
NICKEL 
POTASSIUM 

SELENIUM 
SOD !UM 
VANADIUM 
ZINC 

Volatile Organic Compound (ug/L) 

ACETONE 
CHLOROFORM 

TPH-Purgeable (ug/L) 

TPH-GASOLINE 

TPH-Extractable (ug/L) 

TPH-DlESEL 
TPH-MOTOR OIL 

Anion (ug/L) 

CHLORIDE 
FLUORIDE 
NITRATE 
SULFATE 

Solids (ug/L) 

TOTAL DISSOLVED SOLIDS 

TABLE 4. 7-9 (Continued) 

MONITORING WELL GROUNDWATER ANALITICAL RESULTS- IR-32 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

PA50MU07A PA50MU07A PA50MU07A PA50MU07A PA50MU07A 

9317X967 9317X968 96120177 9618J072 9618J075 

04/26/93 04/26/93 03/20/96 05/01/96 05/02/96 

NO (5.7) NO (3.6) I .. 3.9-.* .·• ... ·• .. NA •·• .. 
ND (63.9) ND (60.6) 54.7 NA ,]~~ NO (1.0) NO (1.0) NO (0.20) NA NO 

ND (126,000) NO (122,000) 119,000 NA 1 

NO (1. 5) NO (1.5) 2.0 NA NO (0.70) 
NO (2.9) NO (2.9) NO (0.98) NA NO (0.60) 

NO (18.8) NO ( 18.8) 1,490 NA 67.4 
NO (194,000) NO (186,000) 200,000 NA 230,000 

NO (124) NO ( 118) 21.2 NA 21.9 
•···.·········· • 25.6 24.0 40.7 NA .. · ..... 73.5 ..... 
• ••: 9,5 S•• 7.5 7.8 NA •·••·••·••:i<iia·•·s.•••.···. 
NO (25,700) NO (24,400) 17,300 NA 12,900 

NA NA NO (4.3) NA 2.4 
932,000 NO (786,000) 594,000 NA 462,000 

NO (3.9) NO (4.6) 3.0 NA NO (2.6) 
NO (30.0) ND (30.8) NO (11.5) NA 12.4 

NO ( 10) NO ( 10) ~D (4)_ NO (4) NA 
NO (10) NO ( 10) · O:wX :fr NO (0. 5) NA 

20,000 NO (500) NO (50) NO (50) NA 

ND (500) NO (500) NO ( 100) NA NO ( 100) 
NA NA 79 NA 96 

NA NA 1,150,000 NA 998,000 
NA NA 240 NA 200 
NA NA 1,600 NA 2,300 
NA NA 464,000 NA 484,000 

NA NA 2,900,000 NA 2,600,000 
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Station Nl.lTlbef' 

Sarrp l e }.h..1rtie r 

Sample Date 

TABLE 4. 7-9 (Continued) 

MONITORING WELL GROUNDWATER ANALYTICAL RESULTS - IR-32 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

PA50MY07A PA50MY07A PA50MY07A PA50MU07A PA50MY07A 

9317X967 9317X968 9612Y177 9618J072 9618J075 

04/26/93 04/26/93 03/20/96 05/01/96 05/02/96 

pH (pH units) 

PH NA NA I 7.3 7.7 7.4 

Salinity (ppt) 

SALHHTY kA HA ! 2.5 HA 2.2 

Coliform (mpnl 100 mL) 

FECAL COLI FORM 2 NO (2) NA NA NA 

Notes: 

mpn/100 ml .. 
NO() 
ppt 
µ.g/L 

Most probable nu.'Tlber of organisms per 100 milliliters 
!.ot analyzed 
~ot detected {detection limit in parentheses) 
Parts per thousand 
Microgram per liter 

Detected concentration greater than U.S. Environmental Protection Agency Region IX pretiminary remediation goals (PRG) for tap water 
Detected concentration greater than ~ational Ambient Water Quality Criteria (NAYOC) based on 4-day average study of saltwater aquatic lite 
Detected concentration greater than maxiwun contaminant level (MCL) 
U.S. Envirortnental Protection Agency Title 40 Code of Federal Regulations or California Code of Regulations Title 22 MCl usedK whichever is more stringent 

Detected concentration greater than at least one screening criterion, 
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STATION NO. 

TABLE 4.7-10 

SUMMARY OF GRAB GROUNDWATER ANALYTICAL TESTS- IR-32 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

V, 
0 ~ 

2 
~ 2 ~ V, 0 
V, "' x ~ V, 2 8 ~ 

0 w 0 2 < "' ~ V, - u u 
2 

~ ~ < 8 ~ "' X ~ V, ► ~ ~ 0 u 
V, X ► w °" < u w X X < 0 > "' 0 SAMPLE NO. < < u u 0 "' 0 ~ ~ ~ ~ ~ V, V, V, ~ ~ 

IR70MY12A 9538J253 

Notes: 

CHROM 
CYAN 
DIOXIN 
O&G 
PAH 
PCTMST 
PEST 
PHYS 
SALIN 
svoc 
SOLIDS 
TDC 
TM! CRDB 
TPHEXT 
TPHPRG 
TRPH 
voe 

CHROMIUM VI 
Cyanide 
Dioxins and Furans 
Total oil and grease 
Polynuclear aromatic hydrocarbons 
Percent moisture 
Pesticides/polychlorinated biphenyls 
Physical characteristic 
Salinity 
Semivolatile organic compounds 
Total dissolved solids 
Total organic carbon 
Coli form 
Total petroleum hydrocarbons-extractable 
Total petroleum hydrocarbons·purgeable 
Total recoverable petroleum hydrocarbons 
Volatile organic compounds 
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TABLE 4.7-11 

STATISTICAL SUMMARY OF GRAB GROUNDWATER ANALYTICAL RESULTS. IR-32 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 
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Notes: 

CYAN 
EPA 
MCL 
NA',JQC 
O&G 
PCTMST 
PEST 
PPT 
PRG 
SALIN 
svoc 
TMICROB 
TOC 
TPHEXT 
TPHPRG 
TRPH 
UG/L 
voe 

a 

b 
C 

d 
e 

f 
g 
h 

TABLE 4.7-11 (Continued) 

STATISTICAL SUMMARY OF GRAB GROUNDWATER ANALYTICAL RESULTS - IR-32 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Cyanide 
U.S. Environmental Protection Agency 
Maximt.m1 contaminant level 
National AITOient '.Jater Quality Criteria 
Total oil and grease 
Percent moisture 
Pesticide/polychlorinated biphenyl 
Parts per thousand 
Preliminary remediation goal 
Salinity 
Scmivolatile organic compound 
Coliform 
Total organic carbon 
Total petroleun hydrocarbons-extractable 
Total petroleun hydrocarbons-purgeable 
Total recoverable petroleum hydrocarbons 
Microgram per liter 
Volatile organic compound 

Organic results of less than 10 are reported to one significant figure, and results of greater than or equal to 10 are reported to two significant figures. 
Inorganic results of less than 10 are reported to two significant figures, and results of greater than or equal to 10 are reported to three significant figures. 
Values that are not nondetects are compared to screening criteria before the significant figure rule is applied. Both the value and the screening criteria are 
then rounded for reporting purposes. 
Blank boxes indicate that screening critera have not been established for these analytes. 
Total number of samples analyzed 
Total number of samples showing concentrations greater than detection limit 
Total number of samples showing concentrations greater than tap water PRG 
California-modified PRGs were used for the following analytes: 1,2-Dibromo-3-chloropropane, benzo[a)pyrene, benzo[k)fluoranthene, cadmiUTI, chromiun VI, 
chrysene, lead, nickel, and tetrachloroethylene (PCE). 
For the analytes listed below, Region IX PRGs are not available; therefore, PRGs for similar chemicals were used as follows: 

Analyte: 

2-Methylnapthalene 
Acenaphthylene 
Alpha-chlordane 
Aroclor-1260 
Benzo(g,h,i)perylene 
Del ta BHC 
Endosul fan I 
Endosulfan sulfate 
Endrin aldehyde 
Endrin ketone 
Garrma-chlordane 
Phenanthrene 

Similar Analyte: 

Naphthalene 
Acenaphthene 
Chlordane 
Polychlorinated biphenyls 
Naphthalene 
HCH-technical 
Endosulfan 
Endosul fan 
Endrin 
Endrin 
Chlordane 
Naphthalene 

EPA Title 40 Code of Federal Regulations or California Code of Regulations Title 22 MCL used, whichever is more stringent 
Total nurtier of samples showing concentrations greater than MCL 
Total nurber of samples showing concentrations greater than NAWQC; 
NAUQC based on 4-day average study of saltwater aquatic life 
Total nurber of safll)les showing concentrations greater than TPH, TRPH, or O&G screening level, not PRG value 
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Stat ton NUmber 

sample NUTlber 

sarrple Date 

TPH-Extractable (ug/L) 

TPH·DIESEL 

Notes: 

TABLE 4.7-12 

GRAB GROUNDWATER Al'iAL YTICAL RESULTS - IR-32 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATIO!'i 

1R70M~12A 

9538J253 

09/18/95 

77 

NA Not analyz.ed 
ND() Not detected {detection limit in parentheses) 
J.L9/L Microgram per liter 
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TABLE 4.ll-1 

SUMMARY OF OTHER SEDIMENT ANALYTICAL TESTS • IR-35 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

V> 
0 ... z z "' i!i x ~ 

::? w z < 
"' "' < ::? ... 

SAMPLE NO. 
z ~ "' .. w 

STATION NO. < u '-' 0 "' 
!R22SB01 

IR22SB02 

IR22WS24 

PA35AS11 

PA35FD01 

PA35FD02 

PA35SB07 

PA35S809 

Notes: 

9322X998 

9322X999 

9433C475 

9307A596 

9307A598 

9307A599 

9307A594 

9307A597 

CHROMIUM VI 
Cyanide 

J J J J 

J J J J 

J 

J 

J 

J J J 

J J J 

CHRDM 
CYAN 
DIOXIN 
O&G 

Dioxins and Furens 
Total oil and grease 

PAH 
PCTMST 
PEST 
PHYS 
SAL!N 
svoc 
SOLIDS 
roe 
TMiCROB 
TPHEXT 
TPHPRG 
TRPH 
voe 

Polynuclear aromatic hydrocarbons 
Percent moisture 
Pesticides/polychtorinated biphenyts 
Physical characteristic 
Salinity 
Semivolatile organic co;npounds 
Total dissolved solids 
Total organic carbon 
Coliform 
Total petroleum hydrocarbons-extractable 
Total petroleum hydrocarbons~purgeable 
Total recoverable ~troteum hydrocarbons 
Volatile organic compounds 

.. 
V> ~ 0 

"' z " "' "' ~ "' :::; u u 

"' "' ~ V> .. ~ 0 i' g 
ig < u w "' "' < 0 i); .. 0. 0. 0. 0. "' V> ~ ~ 

J J J J J 

J J J J J 

J 

J J J 

J J J 

i J 

J 
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~ "' " "' w 0. "' " "' .. u 
0. .. "' 0 
~ ... ~ > 

J J J 

J J J 

J J ✓ 

J J J 

I 



METAL ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

MOLYBDENUM 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SOOIUM 

VANADIUM 

ZINC 

TABLE 4.11-2 

STATISTICAL SUMMARY OF OTHER SEDIMENT ANALYTICAL RESULTS- IR-35 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

.... . tlfi~iin 
798 8,570 2,850 MG/KG 3.5 6 6 76,700 0 100,000 0 

8.1 533 153 MG/KG 6.8 6 4 30.7 2 681 0 

2.3 144 35.2 MG/KG 2.6 6 6 0.32 6 2.0 6 

41.5 1, 150 384 MG/KG 0.68 6 6 5,340 0 100,000 0 

3.3 187 57.3 MG/KG 0.87 6 4 9.0 3 852 0 

422 39,200 11,600 MG/KG 5.7 6 6 

13.2 75,000 12,700 MG/KG 1.7 6 6 211 3 1,580 

0.97 123 29.9 MG/KG 0.51 6 6 

15 .7 11,400 4,260 MG/KG 0.45 6 5 2,850 2 63,300 0 

1,850 200,000 83,200 MG/KG 6.7 6 6 

121 8,820 2,380 MG/KG 219 6 6 130 5 1,000 2 

333 7,210 1,970 MG/KG 30. 1 6 6 

16. 1 1,470 508 MG/KG 0.24 6 6 382 3 8,300 0 

0.15 11.8 2.9 MG/KG 0.09 6 6 23.0 0 511 0 

0.86 803 166 MG/KG 0.68 6 6 383 8,520 0 

70.3 153,000 38,500 MG/KG 4.7 6 4 150 2 34,100 

238 2,580 1,470 MG/KG 115 6 5 

0.72 1.6 1.2 MG/KG 0.64 6 2 383 0 8,520 0 

1.3 34.5 17.9 MG/KG 0.42 6 2 383 0 8,520 0 

105 3, 160 1,050 MG/KG 6.6 6 6 

2.8 199 47.4 MG/KG 0.65 6 6 537 0 11,900 0 

157 13,000 3,980 MG/KG 0.63 6 6 23,000 0 100,000 0 
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9.05 3 

11.10 3 

314.36 2 

3.14 4 

h 4 

h 3 

124.31 4 

8.99 6 

1431.18 

2.28 2 

2.68 4 

h 3 

1.95 0 

1.43 

117.17 

109.86 6 



CYAN CYANIDE 

voe TOLUENE 

XYLENE (TOTAL) 

svoc 2·METHYLNAPHTHALENE 

ACENAPHTHENE 

ACENAPHTHYLENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZ0(8)FLUORANTHENE 

BENZO(K)FLUORANTHENE 

BIS(2-ETHYLHEXYL)PHTHALATE 

BUTYLBENZYLPHTHALATE 

CHRYSENE 

DI-N-BUTYLPHTHALATE 

DIBENZOFURAN 

OIETHYLPHTHALATE 

FLUORANTHENE 

FLUORENE 

N-NITROSOOIPHENYLAMINE 

NAPHTHALENE 

PHENANTHRENE 

PYRENE 

TABLE 4.11-2 (Continued) 

STATISTICAL SUMMARY OF OTHER SEDIMENT ANALYTICAL RESULTS- IR-35 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

70.0 70.0 70.0 UG/KG 40.0 4 1,300,000 0 

11 14 13 UG/KG 6 4 2 1,900,000 0 

24 28 26 UG/KG 6 4 2 980,000 0 

4,500 4,500 4,500 UG/KG 11,000 6 800,000 0 

4,300 4,300 4,300 UG/KG 11,000 6 360,000 0 

2,700 2,700 2,700 UG/KG 11,000 6 360,000 0 

70 40,000 20,000 UG/KG 5,700 6 2 610 

22,000 22,000 22,000 UG/KG 11,000 6 61 

33,000 33,000 33,000 UG/KG 11,000 6 610 

32,000 32,000 32,000 UG/KG 11,000 6 610 

2,400 18,000 11,000 UG/KG 7,100 6 3 32,000 0 

88 1,700 800 UG/KG 5,400 6 4 13,000,000 0 

130 39,000 14,000 UG/KG 7,100 6 3 6,100 

170 2,300 1,200 UG/KG 5,700 6 2 6,500,000 0 

8,600 8,600 8,600 UG/KG 11,000 6 260,000 0 

710 710 710 UG/KG 10,000 6 52,000,000 0 

110 110,000 29,000 UG/KG 5,400 6 4 2,600,000 0 

14,000 14,000 14,000 UG/KG 11,000 6 300,000 0 

2,700 2,700 2,700 UG/KG 11,000 6 

6,000 6,000 6,000 UG/KG 11,000 6 800,000 0 

130,000 130,000 130,000 UG/KG 11,000 6 800,000 0 

110 56,000 15,000 UG/KG 5,400 6 4 2,000,000 0 
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13,600,000 0 

2,700,000 0 

980,000 0 

800,000 0 

360,000 0 

360,000 0 

2,600 

260 

2,600 

26,000 

140,000 0 

100,000,00 0 

24,000 

68,000,000 0 

2,700,000 0 

100,000,00 0 

27,000,000 0 

300,000 0 

800,000 0 

800,000 0 

20,000,000 0 



PEST 

TPHPRG 

TPHEXT 

O&G 

ALPHA-CHLORDANE 

AROCLOR-1254 

AROCLOR-1260 

TABLE 4.11-2 (Continued) 

STATISTICAL SUMMARY OF OTHER SEDIMENT ANALYTICAL RESULTS - IR-35 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

..... •,•··························:·. 
·.·.·.··.·.·.·······························•·······~1,1i 9 9 9 UG/KG 2 3 340 0 1,500 0 

190 190 190 UG/KG 33 5 1,400 0 19,000 0 
340 150 UG/KG 22 5 3 66 2 340 

TPH-PURGEABLE UNKNO\.JN HYDROCA. 0.6 2 1 MG/KG 0.006 2 2 100 Oi 
TPH-DIESEL 23 36 30 MG/KG 10 4 2 1,000 Oi 
TPH-EXTRACT ABLE UNKNOL-JN HYDRO. 1,200 13,000 7,100 MG/KG 38 2 2 1,000 2i 
TOTAL OIL & GREASE 450 22,000 6,100 MG/KG 44 4 4 1,000 2i 
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Notes: 

CYAN 
EPA 
HPAL 
MG/KG 
O&G 
PCTMST 
PEST 
PHYS 
PRG 
SALIN 
svoc 
TMJCROB 
TOC 
TPHEXT 
TPHPRG 
TRPH 
UG/KG 
voe 

a 

b 
C 

d 
e 
f 

g 
h 

TABLE 4.11-2 (Continued) 

STATISTICAL SUMMARY OF OTHER SEDIMENT ANALYTICAL RESULTS - IR-35 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Cyanide 
U.S. Envirorvnental Protection Agency 
Hunters Point arrbient level 
Milligram per kilogram 
Total oil and grease 
Percent moisture 
Pesticide/polychlorinated biphenyl 
Physical characteristic 
Preliminary remediation goal 
Salinity 
Semivolatile organic COOl)OUnd 
Coliform 
Total organic carbon 
Total petroleun hydrocarbons-extractable 
Total petroleun hydrocarbons-purgeable 
Total recoverable petroleun hydrocarbons 
Microgram per kilogram · 
Volatile organic COOl)OUnd 

Organic results of less than 10 are reported to one significant figure,_ and results of greater than or equal to 10 are reported to two significant figures. 
Inorganic results of less than 10 are reported to two significant figures, and results of greater than or equal to 10 are reported to three significant figures. 
Values that are not nondetects are compared to screening criteria before the significant figure rule is applied. Both the value and the screening criteria are 
then roti"lded for reporting purposes. 
Blank boxes indicate that screening critera have not been established for these analytes. 
Total nunber of salfl}les analyzed 
Total niinber of samples showing concentrations greater than detection limit 
Total nunber of samples showing concentrations greater than residential PRG 
Total nunber of salfl}les showing concentrations greater than industrial PRG 
California-modified PRGs were used for the following analytes: 1,2-Dibromo-3-chloropropane, benzo[a]pyrene, benzo[kJfluoranthene, caciniun, chromiun VI, 
chrysene, lead, nickel, and tetrachloroethylene (PCE). 
For the analytes listed below, Region IX PRGs are not available; therefore, PRGs for similar chemicals were used as follows: 

Analyte: 

2-Methylnapthalene 
Acenaphthylene 
Alpha-chlordane 
Aroclor-1260 
Benzo(g,h,i)perylene 
Del ta BHC 
Endosultan I 
Endosulfan sulfate 
l:ndrin aldehyde 
Endrin ketone 
Garnna-chlordane 
Phenanthrene 

Similar Analyte: 

Naphthalene 
Acenaphthene 
Chlordane 
Polychlorinated 
Naphthalene 
HCH-technical 
Endosul fan 
Endosul fan 
Endrin 
Endrin 
Chlordane 
Naphthalene 

biphenyls 

Total ni.at>er of salfl}les showing concentrations greater than HPAL 
HPALs for chromiun, cobalt, and nickel are based on the concentration of magnesiun in each sample; thus, no single value applies to all samples. 
The range of HPAL values for chromiun, cobalt, and nickel are 18.534 to 154.270, 5.387 to 26.494, and 9.306 to 171.902 mg/kg respectively. 
Total O\.aDer of sa11fJles showing concentrations greater than TPH, TRPH, or o&G screening level, not PRG value 
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TABLE 4.11-3 

OTHER SEDIMENT ANALYTICAL RESULTS. IR-35 
IRJNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Ni.lrber 

sa~ling Depth (feet bgs) 

saq;ite Date 

Metal (mg/kg) 

ALUMINUM 
ANTEMONY 
ARSEN!C 
BARIUM 

CADMIUM 
CALClUM 
CHROMIUM 
COBALT 

COPPER 
IRON 
LEAD 
MAGNESIUM 

MANGANESE 
MERCURY 
MOLYBDENUM 
NICKEL 

POTASSIUM 
SELENIUM 
SILVER 
SOOIUH 

VANAOIUM 
ZINC 

Cyanide (ug/kg) 

IR22SB01 

0.75 

9322X998 

06/01/93 

796 

•1::WizI~'~ic,·••····••··· 
41.5 

NO (0.24) 
422 

13.2 
0.97 

16.1 
1. 1 

0.86 
ND (2.8) 

238 
ND (0.59) 
ND (0.44) 

105 

70.0 

Volatile Organic Compound (ug/kg) 

TOLUENE ND (10) 
XYLENE (TOTAL) ND (10) 

Semivolatile Organic Compound (ug/kg) 

2-METHYLHAPHTHALENE 
ACENAPHTHENE 
ACENAPHTHYLENE 
SENZO(A)ANTHRACENE 

NO (670) 
NO (670) 
NO (670) 
ND (670) 

IR22SB02 

9322X999 

06/01/93 

976 
·W(2.4) ·••CO 

.. · Zi?••# >.Mc.'; · 
56.7 

NO (0.24) 
604 

18.6 
1.4 

ND (12.6) 

.• /; 1~3•-;~, 
452 

265 
ND (0.45) 
ND (0.45) 

115 

ND (40.0) 

NO (10) 
NO (10) 

NO (3,400) 
NO (3,400) 
ND (3,400) 
HD <3,400> 

IR22WS24 

0.00 

9433C475 

08/16/94 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

MA 
NA 
NA 
NA 

HA 
NA 
MA 
MA 

NA 
NA 
NA 
NA 

NA 

NA 

NA 
HA 

NA 
NA 
NA 
NA 
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PA35FD01 

0.00 

9307A598 

02/17/93 

NA 

11 
28 

4,500 NO 
4,300 ND 

t#tdt~fgj~J:t~~nI&f NO 
ND 

PA35FD02 

0.00 

9307A599 

02/17/93 

2,370 

•;g;;;z~;~;i•J~;;;:;; 
2,160 

NA 

14 
24 

(10,000) 
(10,000) 
(10,000) 
(10,000) 

PA35SB07 PA35SB09 

0.00 o.oo 
9307A594 9307A597 

02/17/93 02/17/93 

ND (550) ND (560) 

NA NA 
NA NA 

NO (360) HD (370) 
ND {360) ND (370) 
NO (360) NO (370) 
NO (360) 70 



TABLE 4.11·3 (Continued) 

OTHER SEDIMENT ANALYTICAL RESULTS - IR-35 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station MU'OOer !R22SB01 !R22.SB02 !R22WS24 PA35FD01 PA35F002 

s~ling Depth (feet bgs) 0. 75 0.75 0.00 0.00 0.00 

Sample Ht.lltJer 9322X998 9322X999 9433C475 9307A598 9307A599 

Salll)le Date 06/01/93 06/01/93 08/16/94 02/17/93 02/17/93 

Semivolatile Organic Compound (uglkg) 
BENZO(A )PYRE NE NO (670) NO (3,400) NA •j\~22\0dojt~ :i.:)::fri:.· ND (10,000) 
BENZO(B)FLUORANTHENE ND (670) ND (3,400) NA C•':~:;:,/'•C• NO (10,000) .. :5.f, QCl!l. ,. ' ·,;<",hC,•,,•·· 

BENZO(K)FLUORANTHENE ND (670) ND (3,400) NA ~> 32i-OOlK~II>: ·.;~/;'-:;.:,::::. ND (1\000) 
BIS(2-E1HYLHEXYL)PHTHALATE ND (4,000) ND (12,000) NA 18,000 1 ,000 

BUTYLBEN2YLPHTHALATE ND (420) ND {3,400) NA 3~;-0U:1~j·••·· ;:.-::-:: 1,700 
CHRYSENE NO (670) ND (3,400} NA 2 200 
01-N-BUTYLPHTHALATE ND (4,400) ND (6,800) NA 2,300 ND (10,000) 
DlBENZOFURAN NO (670) NO (3,400) NA 8,600 ND (10,000) 

DIEtHYLPHTHALATE NO (670) NO (3,400) NA NO (11,000) 710 
FLUORANTHENE NO (670) NO (3,400) NA 110,000 5,400 
fLUORENE ND (670) ND (3,400) NA 14,000 NO (10,000) 
N·NlTROSOOlPHENYlAHlNE NO (670) ND (3,400) NA 2,700 ND (10,000) 

NAPHrnALENE NO (670) ND (3,400) NA 6,000 NO (10,000) 
PHENANTHRENE ND (670) NO (3,400) NA 130,000 ND (10

3
000) 

PYRENE NO (670) NO (3,400) NA 56,000 ,600 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

ALPHA·CHLOROANE ND{H; 9 ND (0.05) NA NA 
AROCLOR·1254 . "" "'·•·· NO (34) ND (0.5) ND (370) 190 
AROClOlH 260 ' ..... ),··•.•· NO (370) (33) .. . . ,cc, , 340<•# .:_;.- 1 ND 

TPH-Purgeable (mg/kg) 

TPH-PURfi€ABLE UN~HOWN HYDROCARBON NA NA NA 2 0.6 

TPH-Extractable {mg/kg) 

TPH-OIESEL 23 36 NA NO (71) NO (5) 
TPH-EXIRACTABLE UNKNOIIN HYOROCAR80N NA NA NA 13,000 1,200 

Oil and Grease (mg/kg) 

TOTAL OIL & GREASE 870 450 NA 22,000 1,100 

Percent Moisture (%) 

% SOLIDS 98.9 98.7 NA NA NA 
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PA35SBD7 PA35SB09 

0.00 o.oo 
9307A594 9307A597 

02/17/93 02/17 /93 

NO (360) ND (370) 
NO (360) NO (370) 
NO (360) ND (370) 

2,400 ND (1,100) 

110 88 
NO (360) 130 

170 NO (370) 
ND (360) NO (370) 

ND (360) NO (370) 
110 150 

NO (360) NO (370) 
ND (49) NO (46) 

ND (360) ND (370) 
ND (360) NO (370) 

110 140 

NA NA 
NA NA 
NA NA 

NA NA 

NA NA 
NA NA 

NA NA 

NA NA 



Stati<m ~!.JITber 

Sarrpllng Depth (feet bgs) 

Saiq:,te Number 

Sample Date 

pH (pH unils) 
PH 

• 

Notes: 

% Percent 
bgs Below ground surface 
mg/kg Milligram per kilogram 
NA Not analy~ed 

TABLE 4.11-3 (Continued) 

OTHER SEDIMENT ANALYTICAL RESULTS - IR-35 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

!R22S801 !R22S802 !R22US24 PA35FD01 PA35FD02 

0.75 0.75 o.oo 0.00 o.oo 
9322X998 9322X999 9433C475 9307A598 9307A599 

06/01/93 06/01/93 08/16/94 02/17/93 02/17/93 

7.4 7.3 NA NA NA 

NO() Not detected (detection limit in parentheses} 
µg/kg Microgram per kilogram 

PA35S807 

0.00 

9307A594 

02/17/93 

NA 

* Detected concentration greater than U.S. Environmental Protection Agency Region IX preliminary remediation goals (PRG) for residential use 
Detected concentration greater than U.S. Environmental Protection Agency Region IX PRC for industrial use 
Detected concentration greater than the Hvnters Point antblent level. 

Oetected concentration greater than at least one screening criterion. 
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PA35SBO'I 

0.00 

9307A597 

02/17/93 

NA 



TABLE 4.11-4 

SUMMARY OF SOIL ANALYTICAL TESTS· IR-35 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

~ 
m 0 

~ 2 ~ ~ 0 ~ "' 2 ~ i!, x J ~ :!; 8 "' X "' % 0 w 2 < :E ~ ~ u u w 0. 
m "' < g ~ "' % ~ ~ ► J J §; ;: u % % 0. u 

SAMPLE NO, z ~ % ► w 1"l < u w % % < 0 0 0. 0. "' §; STATION NO. < < u u Q :,c 0. 0. 0. 0. 0. ~ ~ ~ ~ ~ ~ ~ ~ 

IR22B010 9320A012 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR22B010 9320A013 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR22B010 9320A014 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR22B010 9320A015 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR22B010 9320A016 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR22B010 9320A018 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR22B010 9320A019 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR22B018 9320A029 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR22B018 9320A030 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR22B018 9320A031 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR22B018 9320A032 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR22B018 9320A033 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR22B018 9320A038 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR22B018 9320A039 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR22M"08A 9317A798 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR22M"08A 9317A799 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR22M"08A 931 ?ABOO ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

I R22M"08A 9317A801 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR22M"08A 9317A802 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR22M"08A 9317A803 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR22M"15A 931 ?ABOB ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR22M"15A 9317A809 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR22M"15A , 9317A810 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR22M"15A 9317A811 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR22M"15A 9317A812 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR22M"15A 9317A813 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR22M"15A 9317A814 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR22SS25 9433C476 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

I R35B013 9423R234 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR35B013 9423R235 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR35B013 9423R237 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR35B017 9606G070 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR35B017 9606G071 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR35B017 9606G072 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR35B017 9606G073 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR35B017 9606G074 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR35B017 9606G075 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 
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TABLE 4.ll-4 (Continued) 

SUMMARY OF SOIL ANALYTICAL TESTS· IR-35 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

STATION NO. SAMPLE NO. 

IR35B017 9606G076 

IR35B018 9604J766 

IR35B018 9604J767 

IR35B019 9606JB42 

IR35B019 9606JB43 

IR35SS14 9433C478 

IR35SS15 9433C479 

I R35SS16 9433C480 

PA35B005 9309A667 

PA35B005 9309A669 

PA35B005 9309A670 

PA35B008 9309A671 

PA35B008 9309A672 

PA35B008 9309A673 

PA35SS03 9307A609 

PA35SS06 9307A595 

PA51SS21 9310J395 

Notes: 

CHROM . 
CYAN 
DIOXIN 
O&G 

CHROMfUM VI 
Cyanide 
Dioxins and Furans 
Total oil and grease 

V, 
0 
~ 

z V, ~ 0 w z 
"' "' 

., 
z V, : ► ., ., u u 

✓ 

✓ 

✓ 

✓ 

✓ 

Polynuclear aromatic hydrocarbons 
Percent moisture 
Pesticides/polychlorinated biphenyls 
Physical characteristic 
Salinity 
Semivolatile organic compounds 
Total dissolved solids 
Total organic carbon 
Coliform 

z 
X 

8 
0 

PAH 
PCTMST 
PEST 
PHYS 
SALIN 
SVOC 
SOL!OS 
TOC 
TMICROB 
TPHEXT 
TPHPRG 
TRPH 
voe 

Total petroleum hydrocarbons-extractable 
Total petroleum hydrocarbons-purgeable 
Total recoverable petroleum hydrocarbons 
Volatile organic compounds 

~ ., 
~ 
w 
,c 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

"' ~ V, 0 
V, :!: 8 "' ,c ~ V, u u 

" : ~ V, ► ~ ~ 0 ;;; u 
~ 

., u w : : ., 0 > 0 
0. 0. 0. 0. 0. V, V, V, ~ ~ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ 

✓ 
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~ " X "' w 0. : 
: : 0. g 0. 0. "' ~ ~ ~ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 



METAL ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

CHROMIUM VI 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

MOLYBDENUM 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

TABLE 4.11-5 

STATISTICAL SUMMARY OF SOIL ANALYTICAL RESULTS - IR-35 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

itlit~L:, . ~lii:l\iii•. 
: ·:,.·-::;::::,::~::::::,:,:,:,:;:: 

8,630 44,600 28,700 MG/KG 3.8 52 52 76,700 0 

0.42 9.3 2.8 MG/KG 0. 71 46 16 30.7 0 

0.70 8.5 4.3 MG/KG 0.52 52 23 0.32 23 

18.2 332 94.0 MG/KG 0.35 52 52 5,340 0 

0.02 0.53 0.26 MG/KG o. 11 52 5 0.14 4 

0.06 3.8 1. 7 MG/KG 0.49 52 13 9.0 0 

2,710 71,100 22,700 MG/KG 9.3 52 52 

35.4 197 115 MG/KG 1.8 52 52 211 0 

0.06 1.0 0.39 MG/KG 0.10 38 13 0.20 9 

10.4 45.6 30.3 MG/KG 1.1 52 52 

24.7 462 90.3 HG/KG 0.44 52 52 2,850 0 

15,800 68,400 41,100 MG/KG 2.5 52 52 

0.50 253 16.8 MG/KG 0.44 52 44 130 2 

6,930 30,000 18,400 MG/KG 7. 1 52 52 

196 2,130 928 MG/KG o. 17 52 52 382 48 

0. 10 0.48 0.21 MG/KG 0.08 52 11 23.0 0 

0.21 6.3 2.0 MG/KG 0.42 52 11 383 0 

28.5 111 59. 1 MG/KG 4.3 52 52 150 0 

164 2,790 983 MG/KG 79.7 52 38 

0.56 1.2 0.89 MG/KG 0.67 52 7 383 0 

0.21 0.31 0.26 MG/KG 0.21 52 2 383 0 

160 7,110 2,090 HG/KG 17.3 52 45 
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100,000 0 

681 0 9.05 

2.0 19 11.10 0 

100,000 0 314.36 2 

1.1 0 0.71 0 

852 0 3.14 3 

1,580 0 h 0 

225 0 

h 0 

63,300 0 124.31 5 

1,000 0 8.99 9 

8,300 0 1431.18 2 

511 0 2.28 0 

8,520 0 2.68 2 

34,100 0 h 0 

8,520 0 1.95 0 

8,520 0 1.43 0 



VANADIUM 

ZINC 

CYAN CYANIDE 

voe 2-BUTANONE 

ACETONE 

CARBON DISULFIDE 

XYLENE (TOTAL) 

svoc ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

CARBAZOLE 

CHRYSENE 

DIMETHYLPHTHALATE 

FLUORANTHENE 

FLUORENE 

INDEN0(1,2,3·CDJPYRENE 

NAPHTHALENE 

TABLE 4.II-5 (Continued) 

STATISTICAL SUMMARY OF SOIL ANALYTICAL RESULTS - IR-35 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

ti1~II! :Jj®Y.Mtt 
'B.~IR~G/ ········'•'·"•"'•'•·····'·"•"'•·····-·.-.·.·-.. •,•,.·.·--.•.-.-.......... _.,_._._. 

36.4 185 111 MG/KG 0.38 52 52 537 0 

26.2 916 121 MG/KG 0.48 52 52 23,000 0 

90.0 160 125 UG/KG 50.0 25 2 1,300,000 0 

57 57 57 UG/KG 11 52 8,700,000 0 

62 62 62 UG/KG 11 52 2,000,000 0 

7 20 14 UG/KG 11 52 2 16,000 0 

8 10 9 UG/KG 6 52 2 980,000 0 

88 170 130 UG/KG 810 52 2 360,000 0 
57 120 89 UG/KG 330 52 2 360,000 0 

110 110 110 UG/KG 330 52 19,000 0 

43 710 250 UG/KG 350 52 5 610 

57 1,000 350 UG/KG 350 52 5 61 4 

94 2,200 910 UG/KG 350 52 4 610 2 

130 650 360 UG/KG 350 52 3 800,000 0 

58 700 310 UG/KG 350 52 4 610 

320 340 330 UG/KG 330 52 2 22,000 0 
50 990 340 UG/KG 350 52 5 6,100 0 

89 170 130 UG/KG 330 52 2 100,000,00 0 

56 1,400 400 UG/KG 350 52 6 2,600,000 0 

46 46 46 UG/KG 330 52 300,000 0 
120 570 320 UG/KG 350 52 3 610 0 

37 75 56 UG/KG 330 52 2 800,000 0 
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~llltii1+ 
11,900 0 117.17 28 

100,000 0 109.86 7 

13,600,000 0 

34,000,000 0 

8,400,000 0 

52,000 0 

980,000 0 

360,000 0 

360,000 0 

19,000 0 

2,600 0 

260 2 

2,600 0 

800,000 0 

26,000 0 

95,000 0 

24,000 0 

100,000,00 0 

27,000,000 0 

300,000 0 

2,600 0 

800,000 0 



PHENANTHRENE 

PHENOL 

PYRENE 

PEST 4,4 1 -DDD 

4,4 1 -DDE 

4,4 1 -DDT 

ALPHA-CHLORDANE 

BETA-BHC 

DIELORIN 

ENDOSULFAN SULFATE 

ENDRJN 

ENDRIN ALDEHYDE 

ENDRIN KETONE 

GAMMA-CHLORDANE 

HEPTACHLOR EPOXIDE 

METHOXYCHLOR 

AROCLOR-1254 

AROCLOR-1260 

TPHPRG TPH-GASOLINE 

TPH-PURGEABLE UNKNQI./N HYO ROCA. 

TPHEXT TPH-OIESEL 

TPH-EXTRACTABLE UNKNOWN HYDRO. 

TABLE 4.11-5 (Continued) 

STATISTICAL SUMMARY OF SOIL ANALYTICAL RESULTS - IR-3S 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

32 830 270 UG/KG 350 52 800,000 

92 190 140 UG/KG 330 52 2 39,000,000 

60 1,600 460 UG/KG 350 52 6 2,000,000 

0.3 41 9 UG/KG 10 52 5 1,900 

o. 1 79 24 UG/KG 13 52 6 1,300 

330 75 UG/KG 13 52 6 1,300 

0.03 0.03 0.03 UG/KG 2 52 340 

0.2 0.2 0.2 UG/KG 2 52 250 

0.02 11 5 UG/KG 9 52 5 28 

0.9 0.9 0.9 UG/KG 4 52 3,300 

0.03 0.2 0.09 UG/KG 4 52 2 20,000 

0.7 0.7 0.7 UG/KG 4 52 20,000 

0.3 0.3 0.3 UG/KG 4 52 20,000 

0. 1 0.5 0.3 UG/KG 2 52 3 340 

0.3 0.3 0.3 UG/KG 2 52 49 

0.7 0.7 0.7 UG/KG 18 52 330,000 

4 4 4 UG/KG 35 54 1,400 

20 950 320 UG/KG 81 54 6 66 

2 2 2 MG/KG 0.5 51 100 

0.5 0.5 0.5 MG/KG 0.006 30 100 

7 15 11 MG/KG 11 52 3 1,000 

15 140 51 MG/KG 7 30 5 1,000 
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0 800,000 0 

0 100,000,00 0 

0 20,000,000 0 

0 7,900 0 

0 5,600 0 

0 5,600 0 

0 1,500 0 

0 1, 100 0 

0 120 0 

0 34,000 0 

0 200,000 0 

0 200,000 0 

0 200,000 0 

0 1,500 0 

0 210 0 

0 3,400,000 0 

0 19,000 0 

3 340 2 

0i 

0i 

0i 

0i 



TPH~MOTOR OIL 

TRPH TRPH 

O&G TOTAL OIL & GREASE 

TABLE 4.11-5 (Continued) 

STATISTICAL SUMMARY OF SOIL ANALYTICAL RESULTS - IR-35 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

10 560 220 MG/KG 32 25 9 1,000 

7 190 87 MG/KG 17 25 10 1,000 

36 600 150 MG/KG 43 34 19 1,000 
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0i 

0i 

0i 



Notes: 

CYAN 
EPA 
HPAl 
MG/KG 
O&G 
PCTMST 
PEST 
PHYS 
PRG 
SALIN 
svoc 
TMICROB 
TOC 
TPHEXT 
TP~PRG 
TRPH 
UG/KG 
voe 
a 

b 
C 
d 
e 
f 

9 
h 

TABLE 4.11-5 (Continued) 

STATISTICAL SUMMARY OF SOIL ANALYTICAL RESULTS- IR-35 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Cyanide 
U*S. Envirl)nTiental Protection Agency 
Hunters Point anbient level 
Milligram per kilogram 
Total oil and grease 
Percent moisture 
Pesticide/potychlorinated biphenyl 
Physical characteristic 
Preliminary remediation goat 
sat inity 
Semivotatile organic c~und 
Coli form 
Total organic carbon 
Total petroletnn hydrocarbons-extractable 
Total petroleum hydrocarbons-p{Jrgeabte 
Total recoverable petroleun hydrocarbons 
Microgram per kilogram 
Volatile organic cOl'll)Ound 

Organic results of less than 10 are reported to one significant figure, and results of greater than or equal to 10 are reported to two significant figures. 
inorganic results of less than 10 are reported to two significant figures, and results of greater than or equal to 10 are reported to three significant figures. 
Values that are not nondetects are compared to screening criteria before the significant figure ruie ls applied. 80th the value and the screening criteria are 
then rounded for reporting purposes. 
Blank boxes indicate that screening critera have not been established for these analytes. 
Total nunber of sartples analyzed 
Total nlE!ber of sartples showing concentrations greater than detection tlmlt 
Total nllllber of sarrples showing concentrations greater than residential PRG 
Total nl.IT't,er of safll)les showing concentrations greater than industrial PRG 
California-modified PRGs were used for the follo~ing analytes: 1,2-Dibromo-3-chloropropane# benzo[a}pyrene, benzo{klfluoraothene, cadniun, chromiun VI, 
chrysene, lead, nicket 1 and tetrachloroethylene (PCE). 
for the anatytes listed below, Region IX PRGs are not available; therefore, PRGs for similar chemicals were used as foll™s: 

Analyte: 

2~Methylnapthalene 
Aunaphthylene 
Ali:t,a-chlordane 
Aroclor-1260 
Ben?o{g,h,i)perylene 
Delta BHC 
Endosulfan r 
Endosutfan sulfate 
Endrin aldehyde 
Endrin ketone 
Garrma~chlordane 
Phenanthrene 

Similar Anatyte: 

Naphthalene 
Acenaphthene 
Chlordane 
Potychlorinated 
Naphthalene 
HCH-technical 
Endosut fan 
Endosulfan 
Endrin 
Endrin 
Chlordane 
Naphth:alene 

biphenyls 

total n~r of sarrptes showing concentrations greater than HPAL 
HPALs for chromiun, cobalt, and nickel are based on the concentration of magnesiun in each s.mple· thus, no single value applies to all sarrples. 
The range of HPAL vatues for chromitlllt cobalt 1 and nickel are 150.116 to 412.506, 25.956 to 55.49!~ and 165.565 to 665#357 mg/kg respectively. 
Total rnm>er of sarrples showing concentrations greater than TPH# TRPM 1 or o&G screening level, not PRG value 
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TABLE 4.II-6 

SOIL ANALYTICAL RESULTS - IR-35 
HUNTERS POINT SHI PY ARD, PARCEL D REMEDIAL INVESTJGA TION 

Station Nurber 

Sampling Depth (feet bgs) 

Sample Number 

Sample Date 

Metal (mg/kg) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 

CHROMIUM VI 
COBALT 
COPPER 
IRON 

LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 

MOLYBDENUM 
NICKEL 
POTASSIUM 
SELENIUM 

SILVER 
SODIUM 
VANADIUM 
ZINC 

Cyanide (ug/kg) 

CYANIDE 

IR22B010 IR22B010 IR22B010 

1.75 3.75 6.75 

9320A012 9320A013 9320A014 

05/1B/93 05/1B/93 05/18/93 

37,100 39,200 34,900 
•·•·•·•AW .. J6.4L, . ND (6.4) 8.0 
:•:•••••?/ORO:~ . • . ND (0.57) NO (0.57) 

74.2 76.6 66.6 

ND (0.15) ND (0.15) ND (0.15) 
ND (1.0) ND (1.0) ND (1.1) 

28,800 30,000 28,000 
136 139 109 

ND ,1.0> 1 < -0:31,Y ? ·• •. ohs • 
35.7 41.2 30.9 
75.4 86.3 77.3 

46,800 49,300 44,800 

IR22B010 

11. 75 

9320A015 

05/18/93 

ND (0.17) 
ND(1.1) 

17,500 
113 

ND (0.83) ND (0.83) ND (0.83) ND (0.91) 
67.4 68.5 50.1 57.9 

ND (467) NO (476) ND (167) ND (227) 
ND (0.57) ND (0.57) ND (0.57) ND (0.81) 

NO (540) ND (550) ND (550) ND (600) 

Volatile Organic Compound (ug/kg) 

2-BUTANONE 
ACETONE 
CARBON DISULFIDE 
XYLENE (TOTAL) 

ND (11) 
ND (3) 

ND (11) 
ND (11) 

ND (11) 
ND (2) 

ND (11) 
ND (11) 

ND (11) 
ND (2) 

ND (11) 
ND (11) 
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ND (12) 
ND (3) 

ND ( 12) 
ND (12) 

IR22B010 

16.75 

9320A016 

05/18/93 

IR22B010 

21.75 

9320A01B 

05/19/93 

27 000 
ND d.4) 
ND(1.1) 

67.6 

ND (0.17) ND (0.20) 
ND (1.1) ND (0.25) 

13,700 13,300 
139 113 

ND (0.90) 
60.4 

ND (145) 
ND (0.81) 

ND (590) 

ND ( 12) 
ND (12) 
ND (12) 
ND ( 12) 

ND (0.69) 
51.4 
482 

ND (0.54) 

ND (0.32) 
4,090 

108 
56.9 

NA 

ND (12) 
ND (31) 
HD (12) 
HD (12) 

IR22B010 

31.75 

9320A019 

05/19/93 

NO (0.29) 
ND (0.25) 

5,800 
>8.3 

ND (6.5) 
14. 1 
24.7 

25,200 

5.7 
10,200 

196 
0.10 

ND (0.71) 
73.7 

2,790 
ND (0.55) 

ND (0.33) 
4,210 
42.3 
50.8 

90.0 

NO (13) 
NO (39) 

20 
ND (13) 



TABLE 4.11-6 (Continued) 

SOIL ANALYTICAL RESULTS- IR-JS 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nunber IR22B010 1R22B010 IR22B01D IR228010 !R22B010 

Sa"4'ling Depth (feet bgs) 1.75 3.75 6.75 11.75 16.75 

Sample Nl.l'Tlber 9320A012 9320A013 9320A014 9320A015 9320A016 

Sart()-le Date 05/18/93 05/18/93 05/18/93 05/18/93 05/18/93 

Semivolatile Organic Compound (ug/kg) 
ACENAPHTHENE NO (360) NO (360) ND (360) ND (390) NO (390) 
ACENAPHTHYLENE ND (360) ND (360) NO (360) NO (390) NO (390) 
ANTHRACENE NO (360) HO (360) NO (360) NO (390) NO (390) 
BENZO(A)ANTHRACENE ND (360) ND (360) ND (360) NO (390) ND (390) 

BENZO(A)PYRENE NO (360) NO (360) NO (360) ND (390) ND (390) 
BENZO(B)FLUDRANTHENE NO (360) NO (360) NO (360) NO (390) NO (390) 
BENZO(G,H,l)PERYLENE ND (360) NO (360) ND (360) ND (390) NO (390) 
BENZO(K)fLUORANTHENE NO (360) ND (360) NO (360) NO (390) ND (390) 

CARBAZOLE ND (360) ND (360) WD (360) ND (390) ND (390) 
CHRYSEHE ND (360) NO (360) NO (360) ND (390) NO (390) 
OIMETHYLPHTHALATE NO (360) ND (360) NO (360) ND (390) ND (390) 
FLUORANTHENE ND (360) ND (360) ND (360) NO (390) NO (390) 

FLUORENE •D (360) ND (360) NO (360) NO (390) HD (390) 
INDEH0(1,2,3-CO)PYRENE NO (360) NO (360) NO (360) NO (390) ND (390) 
NAPHTHALENE ND (360) ND (360) ND (360) ND (390) ND (390) 
PHENANTHRENE NO (360) NO (360) NO (360) ND (390) NO (390) 

PHENOL ND (360) ND (360) ND (360) ND (390) ND (390) 
PYRENE ND (360) ND (360) NO (360) ND (390) ND (390) 

Pesticide/Polychlorinated Biphenyl (ug/kg) 
4,4'·000 NO (4) NO (4) NO (4J ND (4) ND (4) 
4 4 1 ~ODE ND (4) NO (4) NO (4) NO (4) ND (4) 
4:4'-00T ND (4) NO (4) NO (4) ND (4) NO (4) 
ALPHA-CHLORDANE NO (2) ND (2) ND (2) ND (2) ND (2) 

BETA·BHC . ND (2) ND (2) NO (2) NO (2) NO (2) 
OIELORIN ND (4) NO (4) ND (4) ND (4) NO (4) 
ENOOSULFAN SULFATE ND (4) NO (4) NO (4) ND (4) ND (4) 
ENORIN NO (4) NO (4) ND (4) ND (4) ND (4) 

ENOR!N ALDEHYDE ND (4) NO (4) NO (4) ND (4) ND (4) 
ENDRl N KETONE NO (4) NO (4) ND (4) NO (4) NO (4) 
GAMMA-CHLORDANE ND (2) ND (2) ND (2) ND (2) ND (2) 
HEPTACHLOR EPOX!DE ND (2) NO (2) NO (2) ND (2) NO (2) 

METHOXYCHLOR NO (18) NO (18) ND (19) ND (20) ND (20) 
AROCLOR-1254 NO (36) ND (36) NO (36) NO (39) ND (39) 
AROCLOR-1260 ND (36) NO (36) ND (36) NO (39) ND (39) 
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lR22B010 !R22S010 

21.75 31.75 

9320AD18 9320A019 

05/19/93 05/19/93 

NO (410) HO (420) 
NO (410) NO (420) 
ND (410) ND (420) 
ND (410) NO (420) 

ND (410) ND (420) 
ND (410) NO (420) 
NO (410) NO (420) 
NO (410) ND (420) 

NO (410) ND (420) 
NO (410) ND (420) 
ND (410) ND (420) 
ND (410) ND (420) 

NO (410) ND (420) 
NO (410) NO (420) 
ND (410) ND (420) 
ND (410) ND (420) 

NO (410) ND (420) 
NO (410) NO (420) 

NO (4) NO (4) 
NO (4) MO (4) 
NO (4) ND (4) 
ND (2) ND (2) 

NO (2) ND (2) 
ND (4) NO (4) 
NO (4) ND (4) 
NO (4) ND (4) 

ND (4) NO (4) 
NO (4) NO (4) 
ND (2) NO (2) 
ND (2) ND (2) 

•□ (21) ND (21) 
ND (41) NO (42) 
ND (41) NO (42) 



TABLE 4.11-6 (Continued) 

SOIL ANALYTICAL RESULTS - IR-35 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Number IR22B010 IR22B010 IR22B010 IR22B010 IR22B010 

Sampling Depth (feet bgs) 1. 75 3. 75 6. 75 11. 75 16. 75 

Sample Nunber 9320A012 9320A013 9320A014 9320A015 9320A016 

Sample Date 05/18/93 05/18/93 05/18/93 05/18/93 05/18/93 

TPH-Purgeable (mg/kg) 

TPH-GASOLlNE ND ( 1) ND ( 1) ND ( 1) ND ( 1) ND (1J 
TPH-PURGEABLE UNKNO~N HYDROCARBON ND ( 1) NO ( 1) ND ( 1) NO ( 1) ND (1) 

TPH-Extractable (mg/kg) 

TPH-OIESEL ND (11) ND (11) ND ( 11) ND (12) ND (12) 
TPH-EXTRACTABLE UNKNOWN HYDROCARBON 56 ND (11) ND (11) ND (12) ND (12) 
TPH-MOTOR OIL NA NA NA NA NA 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 

TRPH NA NA NA NA NA 

Oil and Grease (mg/kg) 

TOTAL OIL & GREASE 460 ND (55) ND (55) ND (60) ND (59) 

Percent Moisture (%) 

% SOL IDS NA NA NA NA NA 

pH (pH units) 

PH 7.7 7.3 7.3 8.0 7.5 
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IR22B010 IR22B010 

21.75 31. 75 

9320A018 9320A019 

05/19/93 05/19/93 

ND (6) NO (7) 
NA NA 

ND (12) ND (13) 
NA NA 
NA NA 

NA NA 

90 140 

81.3 79.4 

6.8 8.7 



Station Nunber 

Sarrpling Depth (feet bgs) 

Sample Nurber 

Sample Date 

Metal (mg/kg) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 

CHROMIUM VI 
COBALT 
COPPER 
IRON 

LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 

MOLYBDENUM 
NICKEL 
POTASSIUM 
SELENIUM 

SILVER 
SODIUM 
VANADIUM 
ZINC 

Cyanide (ug/kg) 

CYANIDE 

Volatile Organic Compound (ug/kg) 

2·BUTANONE 
ACETONE 
CARBON DISULFIDE 
XYLENE {TOTAL) 

TABLE 4.11-6 (Continued) 

SOIL ANALYTICAL RESULTS- IR-35 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR22B018 

1. 75 

9320A029 

05/18/93 

NO (0.16) 
ND (1.1) 

12,200 
123 

NO (0.85) 
51.7 

NO (267) 
ND (0. 76) 

NO (0.47) 
370 

91.0 
55.1 

NO (560) 

NO (11). 
ND (5) 

NO (11) 
ND (11) 

IR22B018 

3. 75 

9320A030 

05/18/93 

ND (0. 16) 
NO (1.1) 

6,040 
70.8 

NO (0.20) 
16.7 
33.6 

24,300 

1.6 

. iit~i>····· 
NO (0.06) 

1. 1 
44.2 

NO (194) 
NO (0.76) 

ND (0.47) 
312 

66.9 
69.9 

NO (560) 

NO (11) 
ND (4) 

NO (11) 
ND (11) 

IR22B018 

6.25 

9320A031 

05/18/93 

NO (0.16) 
ND (1.1) 

6,620 
82.7 

IR22B018 

11. 75 

9320A032 

05/18/93 

IR22B018 

16.75 

9320A033 

05/18/93 

IR228018 

21.75 

9320A038 

05/20/93 

ND (0.32) 
ND (1.0) 

11,100 
115 

i\141•·••itn} . htot t Mifaii r· No co.23> 

j~:~ j}:6 j2:~ a~l;j t 
32,100 22,700 23,100 67,600 

1.7 

•••· Il.Jo~g/.•·•• • 
ND (0.06) 

1.0 
48.5 

NO (250) 
ND (0. 76) 

ND (0.47) 
329 

82.8 
55.0 

NO (560) 

NO (11) 
NO (11) 
ND (11) 
NO (11) 

Page 4 

1.4 
6,930 

318 
ND (0.06) 

1.3 
44. 1 

1,880 
NO (0.75) 

ND (0.47) 
160 

48.0 
60.8 

ND (550) 

ND (11) 
NO (4) 

ND (11) 
ND (11) 

1.8 
6,970 

330 
NO (0.06) 

1.3 
47.6 

1,860 
ND (0. 77) 

ND (0.48) 
195 

48.6 
54.1 

ND (570) 

NO (11) 
NO (11) 
NO (11) 
ND (11) 

ND (3.9) 
31.0 

687 
NO (0.51) 

160 

ND (11) 
ND (20) 
ND (11) 
ND (11) 

IR22B018 

31.75 

9320A039 

05/20/93 

40 000 
NO d.4) 
NO { 1.8) 

88.3 

ND (0.34) 
ND (0.24) 

23,700 
177 

ND (0.44) 
45.6 
88.6 

49,800 

ND (0. 78) 

ND (0.68) 
74.2 

1,880 
ND (0.54) 

NA 

ND ( 12) 
ND (19) 
NO { 12) 
ND (12) 



TABLE 4.11-6 (Continued) 

SOIL A."IALYTICAL RESULTS· IR-35 
HUNTERS POINT SHIP.YARD, PARCEL D REMEDIAL INVESTIGATION 

Station HWlber !R228018 IR22B018 IR22B018 lR22B018 IR22B018 

Sampling Depth {feet bgs} 1. 75 3.75 6.25 11.75 16.75 

Sample NlJ'Jber 9320A029 9320A030 9320A031 9320A032 9320A033 

Sample Date 05/18/93 05/18/93 05/18/93 05/18/93 05/18/93 

Semivolatile Organic Compound (ug/kg) 
ACENAPHTHENE NO (370) NO (370) NO (370) ND (370) NO (370) 
ACEHAPHTHYLENE HD (370) ND (370) ND (370) NO (370) NO (370) 
ANTHRACEHE ND (370) ND (370) ND (370) NO (370) NO (370) 
BENZO(A)ANTHRACENE ND (370) ND (370) NO (370) HO (370) NO (370) 

BENZO(A)PYRENE ND (370) NO (370) ND (370) NO (370) ND (370) 
BENZOCB)fLUORANTHENE ND (370) ND (370) NO (370) ND (370) HO (370) 
BENZO(G,H,l)PERYLENE NO (370) ND (370) ND (370) ND (370) ND (370) 
BENZO(K)fLUORANTHENE ND (370) ND (370) ND (370) ND (370) NO (370) 

CARBAZOlE ND (370) ND (370) ND (370) ND (370) ND (370) 
CHR'!'SENE ND (370) ND (370) ND (370) NO (370) ND (370) 
DJMETHYLPHTHAlATE ND (370) ND (370) ND (370) ND (370) NO (370) 
FLUORANTHENE ND (370) ND (370) ND (370) ND (370) NO (370) 

FLUORENE ND (370) NO (370) ND (370) ND (370) NO (370) 
INDEN0(1,2#3~CD)PYRENE ND (370) ND (370) ND (370) ND (370) ND (370) 
NAPHTHAlENE ND (370) NO (370) ND (370) NO (370) NO (370) 
PHENANTHRENE NO (370) NO (370) ND (370) ND (370) ND (370) 

PHENOL ND (370) ND (40) HD (370) ND (36) ND (370) 
PYRENE ND (370) ND (370) ND (370) ND (370) NO (370) 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

464 1 -000 NO (4) NO (4) ND (4) ND (4) ND (4) 
4 4 1 -DDE NO (4) ND (4) NO (4) ND (4) ND (4) 
<4 1 -DDT NO (4) ND (4) ND (4) ND (4) ND (4) 
ALPHA-CHLORDANE NO (2) ND (2) ND (2) ND (2) ND (2) 

BETA-BHC ND (2) ND (2) ND (2) ND (2) NO (2) 
DIELOR!N ND (4) NO (4) ND (4) NO (4) NO (4) 
ENDOSULFAN SULFATE ND (4) ND (4) ND (4) NO (4) NO (4) 
ENDRIM ND (4) ND (4) ND (4) ND (4) ND (4) 

€NORIN ALDEHYDE ND (4) NO (4) ND (4) ND (4) ND (4) 
ENDRIN KETONE ND (4) ND (4) ND (4) ND (4) NO (4) 
GAMMA-CHLORDANE ND (2) ND (2) NO (2) ND (2) ND (2) 
HEPTACHLOR EPOXIOE ND (2l ND (2) ND (2) ND (2) ND (2) 

METHOXYCHlOR NO (19) ND (19) ND (19) ND (19) NO (19) 
AROCLOR • 1254 ND (37) ND (37) ND {37) ND (37) ND (37) 
AROCLOR-1260 ND (37) ND (37) ND (37) ND (37) ND {37) 
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IR228018 IR22B018 

21.75 31.75 

9320A038 9320A039 

05/20/93 05/20/93 

HO (380) ND (410) 
HO (380) NO (410) 
ND (380) ND (410) 
NO (380) ND (410) 

NO (380) NO (4\0) 
NO (380) ND (410) 
NO (380) NO (410) 
NO (380) ND (410) 

NO (380) ND (410) 
ND (380) HD (410) 
NO (380) ND (410) 
ND (380) ND (410) 

ND (380) ND (410) 
NO (380) HO (410) 
ND (380) NO (410) 
ND (380) ND (410) 

NO (380) ND (410) 
NO (380) ND (410) 

ND (4) NO (4) 
NO (4) NO (4) 
ND (4) ND (4) 
ND (2) ND (2) 

HO (2) ND (2) 
HD (4) ND (4) 
ND (4) ND (4) 
ND (4) ND (4) 

ND (4) NO (4) 
NO (4) NO (4) 
ND (2) ND (2) 
NO (2) ND (2) 

NO ( 19) ND (20) 
ND (38) ND (41) 
ND (38) ND (41) 



TABLE 4.11-6 (Continued) 

SOIL ANALYTICAL RESULTS- IR-35 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION-

Station Nl.Jlber IR22B018 IR22B018 IR22B018 IR22B018 IR22B018 
Sarll)ling Depth (feet bgs) 1.75 3.75 6.25 11. 75 16. 75 

Sarrple Nl.Jlber 9320A029 9320A030 9320A031 9320A032 9320A033 
Safll)le Date 05/18/93 05/18/93 05/18/93 05/18/93 05/18/93 

TPH-Purgeable (mg/kg) 

TPH-GASOLINE ND ( 1) ND ( 1) ND (1) ND ( 1) ND ( 1) TPH-PURGEABLE UNKNOWN HYDROCARBON ND ( 1) ND ( 1) ND ( 1) ND ( 1) ND ( 1) 
TPH-Extractable (mg/kg) 

TPH-0 lESEL ND ( 11) ND (11) ND ( 11) ND ( 11) ND ( 11) TPH-EXTRACTABLE UNKNOUN HYDROCARBON ND (11) 24 ND ( 11) ND C 11) ND ( 11) TPH-MOTOR OIL NA NA NA NA NA 
Total Recoverahle Petroleum Hydrocarhons (mg/kg) 
TRPH NA NA NA NA NA 
Oil and Grease (mg/kg) 

TOTAL OIL & GREASE ND (56) ND (56) ND (56) 93 ND (57) 
Percent Moisture(%) 

% SOLIDS NA NA NA NA NA 
pH (pH units) 

PH 7.3 8.2 7 .1 7.8 7 .5 
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IR22B018 IR22B018 

21. 75 31. 75 

9320A038 9320A039 

05/20/93 05/20/93 

ND (6) ND (6) 
NA NA 

ND (12) ND (12) 
NA NA 
NA NA 

NA NA 

81 98 

86.7 81.9 

7.4 7.8 



TABLE 4.II-6 (Continued) 

SOIL ANALYTICAL RESULTS - IR-35 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station NUTber 

Sampling Depth (feet bgs) 

Sample Nurber 

Sample Date 

Metal (mg/kg) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 

IR22HW08A 

1. 75 

9317A798 

04/27/93 

34,600 
ND (6.1) 
ND(2.1) 

92.8 

ND (0.15) 
ND (1.0) 

25,700 
149 

ND (D.05) CHROMIUM VJ 
COBALT 
COPPER •··•·•·······•··<•··"~g,r· .. ·•••\· IRON 

LEAO 
MAGNESIUM 
MANGANESE 
MERCURY 

MOLYBDENUM 
NICKEL 
POTASSIUM 
SELENIUM 

SILVER 
SODIUM 
VANADIUM 
ZINC 

Cyanide ( uglkg) 

CYANIDE 

Volatile Organic Compound (ug/kg) 
2-BUTANONE 
ACETONE 
CARBON OJSULFIDE 
XYLENE (TOTAL) 

46,000 

2. 1 

ND (0.79) 
77.2 

769 
ND (0.71) 

ND (520) 

ND (2) 
ND (4) 

ND (10) 
ND (10) 

IR22MW08A 

3.75 

9317A799 

04/27/93 

44,600 
ND (6.3) 

ND (0.67) 
94. 1 

ND (0.15) 
ND (1.D) 

30,800 
197 

ND (0.05) 
37.4 
73.3 

51,100 

0.95 

ND (0.82) 
75.2 
642 

ND (0.73) 

ND (540) 

ND (11) 
ND ( 11) 
ND ( 11 l 
ND (11) 

IR22MW08A IR22HW08A 

6.25 11. 75 

9317A800 9317A801 

04/27/93 04/27/93 

42,900 39,300 
ND (6.2) ND (6.2) 

ND (0.77) ND (0.60) 
70.4 78. 1 

ND (0.15) ND (0.15) 
ND ( 1.0) ND (1.0) 

34,500 29,500 
117 125 

ND (0.05) ND (0.05) 
35.6 32.3 
69.D 72. 1 

45,500 44,400 

0.87 0.75 

ND (0.81) ND (0.81) 
67.0 67.7 

248 320 
ND (0.73) ND (0.73) 

ND (530) ND (53D) 

ND ( 11) ND (11) 
ND ( 11 l ND (4) 
ND ( 11) ND (11) 
ND ( 11) ND (11) 
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IR22HW08A 

16. 75 

9317A802 

04/27/93 

37,800 
ND (6.7) 

ND (0.62) 
94.6 

ND (0.16) 
1. 1 

27,100 
141 

ND (0.05) 
33.4 
79.9 

48,900 

IR22HW08A 

21. 75 

9317A803 

04/27/93 

29,500 
ND (6.9) 
NO (3.2) 

66.2 

IR22HW15A 

1. 75 

9317A808 

04/29/93 

ND (0.05) ND (0.05) 
27.2 31.8 
67.7 84.4 

40,900 42,900 

0.96 8.4 

NO (0.87) ND (0.90) NO (0.79) 
52.0 60.1 111 

267 1,090 1,010 
ND (0.78) ND (0.80) ND (0.71) 

ND (570) ND (590) ND (520) 

ND (2) ND (2) ND (4) 
ND (8) NO (10) ND (8) 

ND (11) ND (11) ND (10) 
ND (11) NO (11) ND (10) 



TABLE 4.11-6 (Continued) 

SOIL ANALYTICAL RESULTS - IR-35 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station NUllber IR22MW08A IR22MW08A IR22MW08A IR22MW08A IR22MW08A 
Sampling Depth (feet bgs) 1. 75 3. 75 6.25 11. 75 16. 75 

Sample NUllber 9317A798 9317A799 9317A800 9317A801 9317A802 
Sample Date 04/27/93 04/27/93 04/27/93 04/27/93 04/27/93 

Semivolatile Organic Compound (ug/kg) 
ACENAPHTHENE NO (340) NO (350) NO (350) NO (350) NO (380) ACENAPHTHYLENE NO (340) NO (350) NO (350) ND (350) ND (38D) AN THRACE NE ND (34D) ND (350) ND (350) ND (35D) ND C38D) BENZO(A)ANTHRACENE ND (34D) ND (350) ND (35D) ND (35D) ND (380) 
BENZO(A)PYRENE ND (340) ND (35D) ND (35D) ND (35D) ND (38D) BENZO(B)FLUORANTHENE ND (340) ND C35D) ND (35D) ND (350) ND (38D) BENZO(G,H,l)PERYLENE ND (34D) ND (35D) ND (350) ND (350) ND C38D) BENZO(K)FLUORANTHENE ND (340) ND (350) ND (350) ND (350) ND (380) 
CARBAZOLE ND (340) ND (350) ND (35D) ND (35D) ND (380) CHRYSENE ND (340) ND (350) ND (350) ND (350) ND (380) DIMETHYLPHTHALATE ND (340) ND (35D) ND (350) ND (350) ND (380) FLUORANTHENE ND (340) ND (350) ND (350) ND (350) ND (38D) 
FLUDRENE ND (34D) ND (350) ND (350) ND (350) ND (380) INDEN0(1,2,3-CD)PYRENE ND (340) ND (35D) ND C35D) ND C35D) ND (380) NAPHTHALENE ND (340) ND (350) ND (350) ND (350) ND (380) PHENANTHRENE ND C34D) ND (350) ND (350) ND (350) ND (380) 
PHENOL ND (100) ND (85) ND (110) ND (10D) ND (110) PYRENE ND (340) ND (350) ND (350) ND (35D) ND (380) 

Pesticide/Polychlorinated Biphenyl (ug/kg) 
4,4 1 -000 ND (3) ND (4) ND (4) ND (4) ND (4) 4,4'-DDE ND (3) ND (4) ND (4) ND (4) ND (4) 4,4 1 -DDT ND (3) ND (4) ND (4) NO (4) ND (4) ALPHA-CHLORDANE ND (2) ND (2) ND (2) ND (2) ND (2) 
BETA-BHC ND ( 2) ND (2) ND (2) ND ( 2) ND (2) DIELDRIN ND (3) ND (4) ND (4) ND (4) ND (4) ENDOSULFAN SULFATE ND (3) ND (4) ND (4) ND (4) ND (4) ENDRIN ND (3) ND (4) ND (4) ND (4) ND (4) 
ENDRlN ALDEHYDE ND (3) ND (4) ND (4) ND (4) ND (4) ENDRIN KETONE ND (3) ND (4) ND (4) ND (4) ND (4) GAMMA-CHLORDANE ND (2) ND (2) ND (2) ND (2) ND (2) HEPTACHLOR EPOXIDE ND (2) ND (2) ND (2) ND (2) ND (2) 
METHOXYCHLOR ND ( 18) ND (18) ND (18) ND C 18) ND (20) AROCLOR-1254 ND (34) ND (35) ND (35) ND (35) ND (38) AROCLOR-126D ND (34) ND (35) ND (35) ND (35) ND (38) 
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IR22MW08A IR22MW15A 

21.75 1.75 

9317A803 9317A808 

04/27/93 04/29/93 

NO (390) NO (340) 
ND (39D) ND (34D) 
ND (390) ND (34D) 

52 ND (34D) 

. ~ ND (340) 
ND (340) 

130 ND (340) 
58 ND (340) 

ND (390) ND (340) 
51 ND (34D) 

ND (39D) ND (340) 
110 ND (340) 

ND (39D) ND (340) 
120 ND (340) 

ND (390) ND (340) 
41 ND (340) 

ND C14D) ND < 110) 
160 ND (34D) 

ND ( 4) ND (3) 
ND (4) ND (3) 
ND (4) ND (3) 
ND (2) ND (2) 

ND (2) ND (2) 
ND ( 4) ND (3) 
ND (4) ND (3) 
ND (4) ND (3) 

ND (4) ND (3) 
ND (4) ND (3) 
ND (2) ND (2) 
ND (2) ND (2) 

ND (20) ND (18) 
ND (39) ND (34) 
ND (39) ND (34) 



TABLE 4.11-6 (Continued) 

SOIL ANALYTICAL RESULTS - IR-35 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nl.Bllber IR22MW08A IR22MW08A IR22MW08A IR22MW08A !R22MW08A 
Sampling Depth (feet bgs) 1. 75 3.75 6.25 11. 75 16. 75 

Sample Nunber 9317A798 9317A799 9317A800 9317A801 9317A802 
Sample Date 04/27/93 04/27/93 04/27/93 04/27/93 04/27/93 

TPH-Purgeable (mg/kg) 

TPH-GASOLINE NO ( 1) NO ( 1) NO ( 1) NO ( 1) NO ( 1) TPH-PURGEABLE UNKNOWN HYDROCARBON NO ( 1) NO ( 1) NO ( 1) NO ( 1 J NO ( 1) 
TPH-Extractable (mg/kg) 

TPH-DIESEL ND ( 10) ND (11) NO C 11) NO C 11) NO ( 11 J TPH-EXTRACTABLE UNKNOUN HYDROCARBON ND (10) ND C 11 J ND C 11 J ND C 11 J ND C 11 J TPH-MOTOR OIL NA NA NA NA NA 
Total Recoverable Petroleum Hydrocarbons (mg/kg) 
TRPH . ND (21) ND (22) ND (21) ND (21) ND (23) 
Oil and Grease (mg/kg) 

TOTAL OIL & GREASE 88 NO (54) 55 ND (53) ND (57) 
Percent Moisture (%) 

% SOLIDS NA NA NA NA , NA 
pH (pH units) 

PH 8.0 7.9 7.2 7.2 7.2 
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!R22HW08A IR22MW15A 

21.75 1. 75 

9317A803 9317A808 

04/27/93 04/29/93 

NO ( 1) NO (1) 
NO ( 1) NO ( 1) 

NO C 12 J ND (10) 
ND (12) 22 

NA NA 

ND (24) 88 

NO (59) 160 

NA NA 

7.9 8.5 



Station NLallber 

Sampling Depth (feet bgs) 

Sample Nunber 

Sample Date 

Metal ( mg/kg) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 

CHROMIUM VI 
COBALT 
COPPER 
IRON 

LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 

MOLYBDENUM 
NICKEL 
POTASSIUM 
SELENIUM 

SILVER 
SOOIUM 
VANADIUM 
ZINC 

Cyanide (ug/kg) 

CYANIDE 

Volatile Organic Compound (ug/kg) 

2-BUTANONE 
ACETONE 
CARBON DISULFfDE 
XYLENE {TOT AL) 

TABLE 4.11-6 (Continued) 

SOIL ANALYTICAL RESULTS- IR-35 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR22MY15A 

3.75 

9317A809 

04/29/93 

ND (0.15) 
ND (1.0) 

28,900 
133 

NO (0.05) 
37.1 
83.6 

44,400 

NO (0.80) 
64.1 

765 
NO (0.72) 

NO (0.44) 
294 
113 

69.7 

NO (530) 

57 
NO ( 17) 
NO (11) 
NO (11) 

IR22MY15A 

6.25 

9317A810 

04/29/93 

NO (0.15) 
NO (1.0) 

29, 1 OD 
152 

NO (0.05) 
38.3 
84.5 

48,100 

NO (0.83) 
70.0 
680 

NO (0.74) 

NO (0.46) 

. 1,3}~!1+ // / 
82.4 

NO (540) 

NO (3) 
NO (9) 

NO (11) 
NO (11) 

IR22MY15A 

11.75 

9317A811 

04/29/93 

NO (0.17) 
NO (1.1) 

24,600 
142 

NO (0.05) 
43. 1 
91.2 

63,300 

NO (0.90) 
49.4 

317 
1.0 

NO (590) 

NO (12) 
NO (4) 

NO (12) 
NO (12) 
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IR22MY15A IR22MW15A IR22MY15A 

16. 75 26.75 31.75 

9317A812 9317A813 9317A814 

04/29/93 04/29/93 04/29/93 

NO (0.16) ND (0.16) NO (0.16) 
NO (1.1) NO (1.1) NO (1.1) 

22,500 26,900 23,400 
159 162 136 

NO (0.05) NO (0.05) NO (0.05) 
31. 1 37.8 36.9 
81.2 89.3 87 .1 

48,400 51,000 50,300 

NO (0.88) NO (0.88) NO (0.86) 
62.1 62.9 62.2 

565 1,280 1,130 
1.2 u.88 1.1 

NO (580) NO (580) NO (560) 

NO C 12) NO (12) NO (11) 
NO (12) NO (12) NO (8) 
NO (12) NO ( 12) NO (11) 
NO (12) NO (12) NO (11 J 

IR22SS25 

0.25 

9433C476 

08/16/94 

24,800 
2.0 

ND (1.8) 
169 

NO (0.31) 
0.95 

21,600 
105 

NA 
27.4 
56.0 

36,100 

NO (0.09) 
86.1 

1,070 
NO (0.49) 

NO (0.13) 
197 

96.4 
74.5 

NA 

NO C 11 J 
NO (11) 
NO (11) 
NO (11) 



TABLE 4.11-6 (Continued) 

SOIL ANALYTICAL RESULTS - IR-35 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nl.llt>er IR22MU15A IR22MIJ15A IR22MU15A IR22MU15A IR22MU15A 

Sampling Depth (feet bgs) 3.75 6.25 11. 75 16.75 26. 75 

Sample Nunber 9317A809 9317A810 9317A811 9317A812 9317A813 

Sample Date 04/29/93 04/29/93 04/29/93 04/29/93 04/29/93 

Semivolatile Organic Compound (ug/kg) 
ACENAPHTHENE NO (350) NO (360) NO (390) ND (380) ND (380) ACENAPHTHYLENE ND (350) ND (360) ND (390) NO (380) NO (380) 
ANTHRACENE NO (350) ND (360) NO (390) ND (380) ND (380) BENZO(A)ANTHRACENE ND (350) NO (360) NO (390) ND (380) NO (380) 

BENZO(A)PYRENE NO (350) NO (360) ND (390) NO (380) ND (380) BENZO(B)FLUORANTHENE ND (350) NO (360) NO (390) ND (380) NO (380) 
BENZO(G,H,I)PERYLENE ND (350) NO (360) NO (390) ND (380) NO (380) BENZO(K)FLUORANTHENE ND (350) ND (360) NO (390) ND (380) NO (380) 

CARBAZOLE NO (350) ND (360) ND (390) NO (380) ND (380) 
CHRYSENE NO (350) ND (360) NO (390) NO (380) NO (380) DIMETHYLPHTHALATE ND (350) NO (360) NO (390) ND (380) NO (380) 
FLUORANTHENE ND (350) NO (360) ND (390) NO (380) ND (380) 

FLUORENE ND (350) NO (360) NO (390) NO (380) NO (380) 
INDEN0(1,2,3·CD)PYRENE NO (350) ND (360) NO (390) ND (380) NO (380) 
NAPHTHALENE NO (350) NO (360) ND (390) NO (380) ND (380) PHENANTHRENE NO (350) NO (360) NO (390) NO (380) ND (380) 

PHENOL NO (350) NO (360) ND (390) NO (380) NO (380) PYRENE NO (350) NO (360) NO (390) NO (380) ND (380) 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

4,4 1 ·000 ND (4) NO (4) ND (4) NO ( 4) NO (4) 4,4 1 -DOE NO (4) NO (4) NO (4) NO (4) ND (4) 
4,4 1 -DOT NO (4) NO (4) NO (4) ND (4) ND (4) ALPHA-CHLORDANE NO (2) NO (2) NO (2) NO (2) ND (2) 

BETA·BHC ND (2) ND (2) NO (2) NO (2) NO (2) DIELDRIN NO (4) NO (4) NO (4) NO (4) NO (4) ENDOSULFAN SULFATE NO (4) NO (4) NO (4) NO (4) NO (4) ENORIN NO (4) NO (4) ND (4) NO (4) NO (4) 

ENDRIN ALDEHYDE ND (4) ND (4) NO (4) ND (4) NO (4) 
ENDRIN KETONE NO (4) NO (4) NO (4) NO (4) NO (4) GAMMA-CHLORDANE ND (2) NO (2) ND (2) NO (2) ND (2) HEPTACHLOR EPOXIDE NO (2) NO (2) NO (2) NO (2) NO (2) 

METHOXYCHLOR NO (18) NO (18) ND (20) NO (20) NO (20) AROCLOR-1254 ND (35) NO (36) NO (39) NO (38) ND (38) AROCLOR-1260 NO (35) NO (36) ND (39) ND (38) ND (38) 
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IR22MU15A IR22SS25 

31.75 0.25 

9317A814 9433C476 

04/29/93 08/16/94 

ND (370) ND (350) 
ND (370) ND (350) 
ND (370) NO (350) 
NO (370) 71 

NO (370) \\:::-:::::-?·::-:::&·-·+- ,.-:·.· 
NO (370) NO (350) 
NO (370) ND (350) 
NO (370) 140 

NO (370) ND (350) 
NO (370) 110 
NO (370) NO (350) 
ND (370) 70 

ND (370) ND (350) 
ND (370) NO (350) 
NO (370) NO (350) 
NO (370) 38 

NO (370) NO (350) 
NO (370) 110 

ND (4) NO (4) 
NO (4) ND (4) 
ND (4) NO (4) 
NO (2) ND (2) 

NO (2) NO (2) 
NO (4) ND (4) 
NO (4) NO (4) 
NO (4) NO (4) 

NO (4) NO (4) 
ND (4) ND (4) 
ND (2) ND (2) 
NO (2) ND (2) 

NO ( 19) NO (18) 
ND (37) ND (36) 
ND (37) 20 



TABLE 4.11-6 (Continued) 

SOIL ANALYTICAL RESULTS - IR-35 
HUNTERS POINT SHIPYARD, PARCEL O REMEDIAL INVESTIGATION 

Station t,h .. liber IR22MW15A !R22MW15A !R22MU1SA !R22MU15A !R22!41115A 

Sampling Depth (feet bgs) 3.75 6.25 11.75 16.75 26.75 

Sample Number 9317A809 9317A810 9317A811 9317A812 9317A813 

Sarrpl e Date 04/29/93 04/29/93 04/29/93 04/29/93 04/29/93 

TPH-Purgeable (mg/kg) 

TPH ·GASOLINE ND (1) NO ( 1) ND (1) ND (1) ND (1) 
TPH·PURGEABLE UNKNOWN HYDROCARBON ND (1) NO ( 1) ND (1) ND (1) NO (1) 

TPH-Extractable (mg/kg) 

TPH·D!ESEL ND (11) NO (11) ND (12) ND (12) ND (12) 
TPtt-EXTRACTABLE UNKNQi.lN HYORDCARBON NO (11) ND ( 11 l NO (12) no (12) NO (12) 
TPH-MOTOR OIL NA NA NA NA NA 

Total Remverable Petroleum Hydrocarbons (mg/kg) 

TRPH •• HA NA NA •• 
Oil and Grease (mg/kg) 

TOTAL OIL & GREASE 64 100 71 ND (58) 63 

Percent Moisture (%) 

% SOLIDS NA NA NA NA NA 

pH (pH units) 

PH 7.0 I 7.7 7.5 7.6 7 .5 
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!R22MU15A IR22SS25 

31.75 0.25 

9317A814 9433C476 

04/29/93 08/16/94 

ND (1) NO (0.5) 
NO (1) NA 

ND (11) ND (53) 
ND (11) NA 

NA 550 

NA 180 

59 NA 

NA 93.7 

7.6 8.6 



TABLE 4.11-6 (Continued) 

SOIL ANALYTICAL RESULTS - IR-35 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nunber IR35B013 IR35B013 IR35B013 IR35B017 IR35B017 
Sampling Depth (feet bgs) 1.75 6.25 11.25 7.00 11.25 

Sample Nunber 9423R234 9423R235 9423R237 9606G070 9606G071 
Sample Date 06/06/94 06/06/94 06/06/94 02/05/96 02/05/96 

Metal (mg/kg) 

ALUMl NUM 29,. 100 22,500 27,200 21,800 26,500 ANTIMONY NQ .. (2.J) NO (0.90) . · .ND (1 •. 9) 
•• 

0.60 1.2 ARSENIC ·C-?":'-}';-' 0: 98 ."* NO (0.37) ,:3.:*,_ NO (0.31) NO (0.33) BARIUM 92.5 37.5 53.3 44.9 44. 7 
BERYLLIUM NO (0.02) NO (0.02) 0.02 NO (0.02) NO (0.02) CADMIUM 0.11 0.06 0.21 NO (0.04) NO (0.05) CALCIUM 21,000 17,700 16,800 12,500 17,200 CHROMIUM 104 73.1 127 67.1 91.8 
CHROMIUM VI NA NA NA 0.08 NO (0.05) COBALT 33.0 20.6 25.6 20.6 28.8 COPPER 71.3 42.9 69.3 62.0 66.5 IRON 43,400 27,600 41, 100 27,300 35,100 
LEAD 2.5 0.59 2.0 1. 1 1.2 MAGNESIUM ............. ,~7~02>• .. •· •··•· 121;700 :'!/}/(' I> 

15,100 3~2l~~ )(>•· J···-;:: .)~ID~ /·· MANGANESE ·:":>/4 L~ · 586'·""- .... · 1-c-·: 
MERCURY NO (0.06) NO (0.02) NO (0 .01) NO (0.10) NO (0.08) 
MOLYBDENUM 0.27 0.21 0.23 NO (0.13) NO (0.14) NICKEL 60.5 37.3 43.9 36.4 44.9 POTASSIUM 812 NO (151) 819 285 1,680 SELENIUM 0.61 0.88 0.56 NO (0.50) NO (0.55) 
SILVER NO (0.09) NO (0.09) NO (0.10) NO (0.11) NO (0.12) SODIUM 

·••·••••••·••·••·•••••··12Z!,~.i·. 
358 5,450 921 4,470 VANADIUM •· i 73.2 108 57.4 •·•••·,Jl,t>• ZINC 70.7 36.4 81.2 78.8 

Cyanide (ug/kg) 

CYANIDE NA NA NA NA NA 
Volatile Organic Compound (ug/kg) 

2·BUTANONE NO (10) NO ( 10) NO (12) NO ( 11) NO (12) ACETONE NO (10) NO (10) NO (8) NO ( 25) NO (12) CARBON DISULFIDE NO ( 10) NO (10) NO ( 12) NO ( 11) NO ( 12) XYLENE (TOTAL) NO ( 10) NO (10) NO (12) NO ( 11) NO (12) 
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IR35B017 IR35B017 

16.25 21.25 

9606G072 9606G073 

02/05/96 02/05/96 

29,800 20,200 
0.78 0.58 

NO (0.34) NO (0.30) 
36.5 25.0 

NO (0.02) NO (0.02) 
NO (0.05) NO (0.04) 

22,700 21,600 
113 1.0 

NO (0.05) 0.07 
28.8 17.2 
63.7 31.9 

34,200 16,500 

0.85 NO (0.17) 

.......... A~f~gt••••·••• I<\ I ·•·· +1~~2\ :>}:;:::·_=· 
NO (0.06) NO (0.06) 

NO (0.15) NO (0.13) 
43.4 28.5 

1,650 164 
NO (0.56) NO (0.49) 

NO (0.12) NO (0.11) 
4,690 15960 

103 7.2 
86.3 26.2 

NA NA 

NO (12) NO (11) 
NO ( 12) NO ( 11) 
NO (12) NO < 11) 
NO (12) NO (11) 



TABLE 4.11-6 (Continued) 

SOIL ANALYTICAL RESULTS - IR-35 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nurber IR35B013 IR35B013 IR35B013 IR35B017 IR35B017 

Sampling Depth (feet bgs) 1.75 6.25 11.25 7.00 11.25 

Sample Number 9423R234 9423R235 9423R237 9606G070 9606G071 

Sample Date 06/06/94 06/06/94 06/06/94 02/05/96 02/05/96 

Semivolatile Organic Compound (ug/kg) 

ACENAPHTHENE NO (340) ND (360) ND (400) NO (360) ND (390) 
ACENAPHTHYLENE ND (340) ND (360) ND (400) ND (360) ND (390) 
ANTHRACENE ND (340) ND (360) ND (400) ND (360) ND (390) 
BENZO(A)ANTHRACENE ND (340) ND (360) ND (400) ND (360) ND (390) 

BENZO(A)PYRENE ND (340) ND (360) ND (400) ND (360) ND (390) 
BENZO(B)FLUORANTHENE ND (340) ND (360) ND (400) ND (360) ND (390) 
BENZO(G,H,I)PERYLENE ND (340) ND (360) ND (400) ND (360) ND (390) BENZO(K)FLUORANTHENE ND (340) ND (360) ND (400) ND (360) ND (390) 

CARBAZOLE ND (340) ND (360) ND (400) ND (360) ND (390) 
CHRYSENE ND (340) ND (360) ND (40D) ND (360) ND (390) 
DIMETHYLPHTHALATE ND (340) ND (360) ND (400) ND (360) ND (390) FLUORANTHENE ND (340) ND (360) ND (400) ND (360) ND (390) 

FLUORENE ND (340) ND (360) ND (400) ND (360) ND (390) 
INDEN0(1,2,3-CD)PYRENE ND (340) ND (360) ND (400) ND (360) ND (390) 
NAPHTHALENE ND (340) ND (360) ND (400) ND (360) ND (390) 
PHENANTHRENE ND (340) ND (360) ND (400) ND (360) ND (390) 

PHENOL ND (34D) ND (36D) ND (4DD) ND (360) ND (390) PYRENE ND (340) ND (360) ND (400) ND (360) ND (39D) 

Pesticide/Polychlorinated Biphenyl (ug/kg) 
4,4 1 -DDD ND (3) ND (4) ND ( 4) ND (4) ND (4) 4,4'-DOE ND (3) ND ( 4) ND (4) ND (4) ND (4) 
4,4 1 -DDT ND (3) ND (4) ND (4) ND (4) ND (4) 
ALPHA-CHLORDANE ND (2) ND (2) ND (2) ND (2) ND (2) 

BETA-BHC ND (2) ND (2) ND (2) ND (2) ND (2) 
OIELDRIN ND (3) ND (4) ND (4) ND (4) ND ( 4) ENDOSULFAN SULFATE ND (3) ND (4) ND (4) ND (4) ND (4) 
ENDRIN ND (3) ND (4) ND (4) ND (4) ND (4) 

ENDRIN ALDEHYDE ND (3) ND (4) ND (4) ND (4) ND (4) 
ENDRIN KETONE ND (3) ND (4) ND (4) ND (4) ND (4) 
GAMMA-CHLORDANE ND (2) ND (2) ND ( 2) ND (2) ND ( 2) 
HEPTACHLOR EPOXIDE ND (2) ND (2) ND (2) ND (2) ND (2) 

METHOXYCHLOR ND (18) ND (18) ND ( 21) ND (18) ND (20) 
AROCLOR·1254 ND (34) ND (36) ND (40) ND (36) ND (40) 
AROCLOR-1260 ND (34) ND (36) ND (40) ND (36) ND (40) 
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!R35B017 IR35B017 

16.25 21.25 

9606G072 9606G073 

02/05/96 02/05/96 

ND (400) ND (350) 
ND (400) ND (350) 
ND (400) ND (350) 
ND (400) ND (350) 

ND (400) ND (350) 
ND (400) ND (350) 
ND (400) ND (350) 
ND (400) ND (350) 

ND (400) ND (350) 
ND (400) ND (350) 
ND (400) ND (350) 
ND (400) ND (350) 

ND (400) ND (350) 
ND (400) ND (350) 
ND (400) ND (350) 
ND (400) ND (350) 

ND (4DD) ND (350) 
ND ·c4DO) ND (350) 

ND (4) ND (4) 
ND (4) ND (4) 
ND ( 4) ND (4) 
ND (2) ND (2) 

ND (2) ND (2) 
ND (4) ND (4) 
ND (4) ND ( 4) 
ND (4) ND ( 4) 

ND (4) ND (4) 
ND (4) ND (4) 
ND (2) ND (2) 
ND (2) ND (2) 

ND (20) ND ( 18) 
ND (40) ND (35) 
ND (40) ND (35) 



TABLE 4.11-6 (Continued) 

SOIL ANALYTICAL RESULTS - lR-35 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nunber IR35B013 IR35B013 IR35B013 IR35B017 JR35B017 
Sarrpling Depth (feet bgs) 1.75 6.25 11.25 7.00 11.25 

Sample Number 9423R234 9423R235 9423R237 9606G070 9606G071 

Sample Date 06/06/94 06/06/94 06/06/94 02/05/96 02/05/96 

TPH-Purgeable (mg/kg) 

TPH-GASOlINE ND ( 0. 5 J NO (0.6) NA ND (0.5) NO (0.6) 
TPH-PURGEABLE UNKNO~N HYDROCARBON NA NA NA NA NA 
TPH-Extractable (mg/kg) 

TPH-DIESEL ND (11) ND (11) ND (13) 7 ND (12) 
TPH-EXTRACTABLE UNKNO~N HYDROCARBON NA NA NA NA NA TPH-MOTOR OIL NO (110) ND (110) ND ( 130) 24 ND (12) 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 

TRPH 80 ND (31 J ND (33) 7 8 

Oil and Grease (mg/kg) 

TOTAL OIL & GREASE NA NA NA NA NA 
Percent Moisture (%) 

% SOLIDS 96.9 91.5 81.8 91.8 84.0 

pH (pH units) 

PH 9.6 8.4 9.5 7.7 8.5 
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IR35B017 IR35B017 

16.25 21.25 

9606G072 9606G073 

02/05/96 02/05/96 

ND (0.6) ND (0.5) 
NA NA 

15 ND (11) 
NA NA 
51 ND ( 11 J 

27 NO ( 11 J 

NA NA 

82.6 93.6 

7.9 7.5 



Station Number 

Sampling Depth ( feet 

Sample NI..ITiber 

Sample Date 

Metal (mg/kg) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 

CHROMIUM VI 
COBALT 
COPPER 
IRON 

LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 

MOLYBDENUM 
NICKEL 
POTASSIUM 
SELENIUM 

SILVER 
SODIUM 
VANADIUM 
ZINC 

Cyanide (ug/kg) 

CYANIDE 

Volatile Organic Compound 

2~BUTANONE 
ACETONE 
CARBON DISULFIDE 
XYLENE (TOTAL) 

TABLE 4.11-6 (Continued) 

SOIL ANALYTICAL RESULTS- IR-35 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR35B017 IR35B017 IR35B017 IR35B018 IR35B018 

bgs) 26.25 32.25 42.00 2.50 5.00 

9606G074 9606G075 9606G076 9604J766 9604J767 

02/05/96 02/05/96 02/05/96 01/25/96 01/25/96 

37,900 8,630 28,300 23,300 30,900 
0. 78 ···••···•.·· • 0.42 0.76 1.4 1.9 

ND (0.33) ·s~:O:"::~# .. · ND (0.80) ND (0.32) ND (0.30) 
59.7 19.4 96.5 74.0 58.2 

ND (0.D2J ND (0.D2J ND (0.02) ND (0.02) ND (0.02) 
ND (0.05) ND (0.05) ND (0.05) ND (0.05) ND (0.04) 

30,800 71, 100 18,100 11,200 21,900 
117 56.3 159 109 111 

ND (0.05) ND (0.05) ND (0.05) ND (0.10) ND (0.05) 
34.8 10.4 38.3 40.9 34.5 
69.3 34.5 70.2 75.1 65.2 

40,8DD 15,8DO 40,30D 45,400 37,400 

1. 1 2.2 3.0 2.3 ND (0.88) 
. ,,,._,-,,:, .. f~P~:-\·>-')-- ., 8,340 .•. 15,6()0 . 

····· ....... \ ti1~2&?gk••·•·•·•···•··•· _:._:: •·••:rrr~?in••· :f?tt 239 /'.c: -/·->.:S"49>~-.:r 
ND (0.06) ND (0.07) ND (0.06) ND (0.06) ND (0.05) 

ND (0. 14) ND (0. 15) ND (D. 15 J ND (D. 14) ND (0. 13) 
49.5 53.8 85.8 32.5 55.8 
593 2,010 990 169 728 

ND (0.54) ND (0.58) ND (0.57) ND (0.52) ND (0.50) 

I .1i•if if!. L ... 
ND (0.12) ND (0.12) ND (0. 11 J ND (0. 11 J 

1,540 
.. •< dt~t~ ••• . t\'; 'lfo?t x·· ND (18.2) 

36.4 ,: 94.9 
37.0 80.6 107 69.2 

NA NA NA NA NA 

(ug/kg) 

ND (12) ND (12) ND (12) ND ( 11 J ND ( 11 J 
ND (12) ND (67) ND {35) ND (15) ND (11) 
ND (12) 7 ND (12) ND (11) ND (11) 
ND (12) ND (12) ND ( 12) ND (11) ND (11) 
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IR35B019 IR35B019 

2.50 6.50 

9606J842 9606J843 

02/06/96 02/06/96 

35,100 33,500 
1.5 1.1 

ND (0.31) ND (0.30) 
69.7 65.5 

ND (0.02) ND (0.02) 
ND (0.04) ND (0.04) 

24,400 27,500 
132 131 

o. 12 0.06 
43.3 35.2 

123 74.5 
59,100 40,900 

1.7 3.4 

·•<·••····•· 1·~1.tt~~·••ii ti/ :.•.·•\t•• l~?~.••.·••· ·· 
ND (0.05) ND (0.05) 

ND (0. 13 J ND (0.13) 
35.8 52.8 

365 891 
ND (0.50) ND (0.50) 

ND (0.11) ND (0. 11 J 
... @.08.4). .· ..... 
•··•·············•··•185,·,i·•••··•·····•·•·•· .·.· ~RH~ilt····• 

81.6 79.9 

NA NA 

ND (11) ND (11) 
ND (11) ND (13) 
ND ( 11 J ND (11) 
ND ( 11 J ND ( 11 J 



TABLE 4.11-6 (Continued) 

SOIL ANALYTICAL RESULTS - IR-35 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nunber IR35B017 IR35B017 IR35B017 IR35B018 !R35B018 

Sampling Depth (feet bgs) 26.25 32.25 42.00 2.50 5.00 

Sample Number 9606G074 9606G075 9606G076 9604J766 9604J767 

Sample Date 02/05/96 02/05/96 02/05/96 01/25/96 01/25/96 

Semivolatile Organic Compound (ug/kg) 

ACENAPHTHENE ND (380) ND (410) NO (410) ND (370) ND (360) 
ACENAPHTHYLENE ND (380) ND (410) ND (410) ND (370) ND (360) 
ANTHRACENE ND (380) ND (41 OJ ND (410) ND (370) ND (360) 
BENZO(A)ANTHRACENE ND (380) ND (410) ND (410) ND (370) ND (360) 

BENZO(A)PYRENE ND (380) ND (410) ND (41D) ND (370) ND (360) 
BENZO(B)FLUORANTHENE ND (38D) ND (410) ND (410) ND (370) ND (360) 
BENZO(G,H,I)PERYLENE ND (380) ND (410) ND (410) ND (370) ND (360) BENZO(K)FLUORANTHENE ND (380) ND (410) ND (410) ND (370) ND (360) 

CARBAZOLE ND (380) ND (410) ND (410) ND (370) ND (360) CHRYSENE ND (380) ND (410) ND ( 410) ND (370) ND (360) 
OJMETHYLPHTHALATE ND (380) ND (410) ND (410) ND (370) ND (360) 
FLUORANTHENE ND (38D) ND ( 410) ND (410) ND (370) ND (360) 

FLUORENE ND (380) ND (410) ND (410) ND (370) ND (360) 
INDEN0(1,2,3·CD)PYRENE ND (380) ND (410) ND (410) ND (370) ND (360) 
NAPHTHALENE ND (380) ND (410) ND (410) ND (370) ND (360) 
PHENANTHRENE ND (380) ND (410) ND (410) ND (370) ND (360) 

PHENOL ND (380) ND (410) ND (410) ND (370) ND (360) 
PYRENE ND (380) ND (41 D) ND (410) ND (370) ND (360) 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

4,4'-DDD ND (4) ND (4) ND (4) ND (4) ND (4) 
4 4 1 -ooe ND ( 4) ND (4) ND (4) ND (4) ND (4) 
<4 1 -DDT ND ( 4) ND (4) ND (4) ND (4) ND (4) 
ALPHA-CHLORDANE ND (2) ND (2) ND (2) ND (2) ND (2) 

BETA-BHC ND (2) ND (2) ND (2) ND (2) ND (2) 
DIELDRIN ND (4) ND (4) ND (4) ND ( 4) ND (4) ENDOSULFAN SULFATE ND ( 4) ND (4) ND (4) ND ( 4) ND (4) 
ENDRIN ND (4) ND (4) ND (4) ND (4) ND (4) 

ENDRIN ALDEHYDE ND (4) ND ( 4) ND (4) ND (4) ND (4) ENDRIN KETONE ND (4) ND ( 4) ND (4) ND ( 4) ND (4) 
GAMMA-CHLORDANE ND (2) ND (2) ND (2) ND (2) ND (2) HEPTACHLOR EPOXIDE ND (2) ND (2) ND (2) ND (2) ND (2) 

METHOXYCHLOR ND ( 19) ND (21) ND (21) ND (19) ND ( 18) AROCLOR-1254 ND (39) ND (42) ND (42) ND (37) ND (36) 
AROCLOR-1260 ND (39) ND (42) ND (42) ND (37) ND (36) 
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IR35B019 IR35B019 

2.50 6.50 

9606J842 9606J843 

02/06/96 02/06/96 

ND (360) ND (360) 
ND (360) NO (360) 
ND (360) ND (360) 
ND (360) ND (360) 

ND (360) ND (360) 
ND (360) ND (360) 
NO (360) ND (360) 
ND (360) ND (360) 

ND (360) ND (360) 
ND (360) ND (360) 
ND (360) ND (360) 
ND (360) ND (360) 

ND (360) ND (360) 
ND (360) ND (360) 
ND (360) ND (360) 
ND (360) ND (360) 

ND (360) ND (360) 
ND (360) ND (360) 

ND (4) ND (4) 
ND (4) ND (4) 
ND (4) ND (4) 
ND (2) ND (2) 

ND (2) ND (2) 
ND (4) ND (4) 
ND ( 4) ND ( 4) 
ND (4) ND ( 4) 

ND (4) ND (4) 
ND (4) NO ( 4) 
ND (2) ND (2) 
ND (2) ND (2) 

ND ( 18) ND ( 18) 
ND (37) ND (36) 
ND (37) ND (36) 



TABLE 4.11-6 (Continued) 

SOIL ANALYTICAL RESULTS· IR-35 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Ntrrb<H· !R35B017 lR35B017 lR35B017 !R35B018 !R35B018 

Sa~ling Depth (feet bgs) 26.25 32.25 42.00 2.50 5.00 

Sample Nl.ftber 9606G074 9606G075 9606G076 9604J766 9604J767 

Sample Date 02/05/96 02/05/96 02/05/96 01/25/96 01/25/96 

TPH-Purgeable (mg/kg) 

TPH-GASOL t NE •o (0.6) ND (0.6) ND (0.6) NO (0.6) NO (0.5) 
TPH·PURGEABLE UNKNO\IN HYDROCARBON NA NA NA NA NA 

TPH-Extroctahle (mg/kg) 

!PH-DIESEL I NO (12) 

I 
ND ( 12 l NO (12) 10 NO (11) 

TPH-EXTRACTABLE UNKNO\IN HYDROCARBON NA NA NA NA NA 
TPH~MOTOR OlL 10 ND ( 12) ND ( 12) 35 NO (11) 

' Total Recoverable Petroleum Hydrocarbons (mg/kg) 

TRPH NO (12) ND ( 13) NO (12) 34 NO (11) 

Oil and Grease (mg/kg) 

TOTAL DIL & GREASE NA NA NA NA NA 

Percent Moisture (%) 

% SOLIDS 85.8 so.o 80.4 88.7 92.2 

pH (pH units) 

PH 7.1 8.0 8.0 7.8 8.2 
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!R358019 !R35B019 

2.50 6.50 

9606J842 9606J843 

02/06/96 02/06/96 

ND (0.6) ND (0.5) 
NA NA 

ND (11) NO (11) 
NA NA 

NO (11) NO (11) 

ND (11) ND (11) 

NA NA 

91.4 92.3 

8.6 8.2 



TABLE 4.11-6 (Continued) 

SOIL ANALYTICAL RESULTS - IR-35 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station NI.Jllber 

Sampling Depth (feet bgs) 

Sample Nunber 

Sample Date 

Metal (mg/kg) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 

CHROMIUM VI 
COBALT 
COPPER 
IRON 

LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 

MOLYBDENUM 
NICKEL 
POTASSIUM 
SELENlUM 

••• 

NO 

JR35SS14 

0.25 

9433C478 

08/17/94 

22,400 
.5.6. 

"·4',8' -,..g:· 
191 

(0.25) 
2.0 

22,600 
123 

NA 
.·.·• 27.9. -· 

'440 a· 
52,200 

2.2 
87.2 

949 
NO (0.46) 

NO (0.12) 
1,200 

SILVER 
SODIUM 
VANADIUM 
ZINC . i <sn·t-··.• 
Cyanide ( ug/ kg) 

CYAN WE 

Volatile Organic Compound (ug/kg) 
2-BUTANONE 
ACETONE 
CARBON DISULFIDE 
XYLENE (TOTAL) 

NA 

NO (10) 
NO (10) 
NO (10) 
NO (10) 

' 

JR35SS15 IR35SS16 

0.25 0.25 

9433C479 9433C480 

08/17/94 08/17 /94 

26,700 .. _. __ i_6!,8Q0 .--_,.: ... 
B.2 9d «• 

,T.9- *#.:' 5,9 *# 
221 292 

"; .. 

0,34.*-· i NO (0.32) 
3.2 a·-. 1.8 

26,500 44,800 
148 130 

NA NA 
30.2 I• . 29.9 

"462 a 232-a 
44,800 42,800 

0.21 
NO (27.2) 

• ,;;;J1J . 

NA NA 

NO (10) NO (10) 
NO ( 17) NO (6) 
NO (10) NO (10) 
NO (10) NO (10) 
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-•· 

PA35B005 

1. 75 

9309A667 

03/04/93 

27,700 
NA 

NO (1.0) 
89.8 

NO (0.23) 
1.5 

23,700 
91.6 

PA358005 

5.75 

9309A669 

03/04/93 

33,100 
NA 

NO (1.7) 
45.4 

NO (0.21) 
NO (0.86) 

28,700 
102 

NA NA 
25 .2 26.4 
62.1 58.7 

35,700 34,700 

PA358005 

9. 75 

9309A670 

03/04/93 

31,900 
NA 

NO (0.49) 
83.1 

NO (0.24) 
NO (0.95) 

22,200 
128 

NA 
40.7 
82.6 

68,400 

PA358008 

1.75 

9309A671 

03/04/93 

13,100 
NO (8.9) 

.. NP.(2,AL . 
• •332•1,• 

···••-•··•·•·o:s's·_•rr 
NO (0.85) 

\660 
5.4 

NA 
13.5 
59.4 

26,600 

NO (0.69) 
51.8 

NO (541) 
NO (0.69) 

NO (0.64) NO (0.71) NO (0.64) 

NO (0.46) 
445 
102 

99.6 

NA 

NO (12) 
62 

NO (11) 
NO (6) 

52.5 49.7 53.5 
NO (497) NO (184) 1,790 

NO (0.64) NO (0.71) NO (0.64) 

NA 

NO (3) 
NO {7) 

NO (11) 
NO (5) 

NA 

NO (3) 
NO (8) 

NO ( 12) 
NO (6) 

NA 

NO (2) 
NO (7) 

NO (11) 
NO (5) 



TABLE 4.11-6 (Continued) 

SOIL ANALYTICAL RESULTS - IR-35 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nunber IR35SS14 IR35SS15 IR35SS16 PA35B005 PA35B005 
Sampling Depth (feet bgs) 0.25 0.25 0.25 1. 75 5. 75 

Sample NLIJDer 9433C478 9433C479 9433C480 9309A667 9309A669 

Sample Date 08/17/94 08/17/94 08/17/94 03/04/93 03/04/93 

Semivolatile Organic Compound (ug/kg) 
ACENAPHTHENE 170 88 NO (340) NO (370) NO (350) ACENAPHTHYLENE 120 57 NO (340) NO (370) NO (350) ANTHRACENE ND (340) .· .. ·> 110 NO (340) NO (370) NO (350) BENZO(A)ANTHRACENE .. 7.10 t} 360 43 NO (370) NO (350) 
BENZO(A)PYRENE ·1,·ooo··:_'k;.,;'·:,·, . -:' / . 490*#•: 57 NO (370) NO (350) BENZO(B)FLUORANTHENE ·2,200- ,ii'· · 1;200"" 

. 

94 NO (370) NO (350) BENZO(G,H,l)PERYLENE 650 310 NO (340) NO (370) NO (350) BENZO(K)FLUORANTHENE , 700 •: } ::··= 340 NO (340) NO (370) NO (350) • .. • 

CARBAZOLE 340 320 NO (340) NO (370) NO (350) 
CHRYSENE 990 480 50 NO (370) NO (350) DIMETHYLPHTHALATE 170 89 NO (340) NO (370) NO (350) FLUORANTHENE 1,400 700 65 56 NO (350) 

FLUDRENE NO (340) 46 NO (340) NO (370) NO (350) INDEN0(1,2,3-CD)PYRENE 570 270 NO (340) NO (370) NO (350) 
NAPHTHALENE 75 37 NO (340) NO (370) NO (350) PHENANTHRENE 830 420 32 NO (370) NO (350) 

PHENOL 190 92 NO (340) NO (370) NO (350) PYRENE 1,600 780 69 60 NO (350) 

Pesticide/Polychlorinated Biphenyl (ug/kg) 
4,4 1 -DDD NO C 17) NO ( 17) 41 1 0.3 
4,4 1 -DDE 32 33 79 1 0.3 4,4 1 -DDT 51 61 330 4 3 ALPHA-CHLORDANE NO (8) NO (8) NO ( 17) NO (2) NO (2) 

8ETA·BHC NO (8) NO (8) NO ( 17) NO (2) NO (2) 
OIELORIN 11 10 NO (34) 1 NO ( 4) 
ENDOSULFAN SULFATE NO ( 17) NO (17) NO (34) NO ( 4) NO (4) ENDRIN NO (17) NO (17) NO (34) NO (4) 0.03 

ENDRIN ALDEHYDE NO ( 17) NO ( 17) NO (34) 0.7 NO (4) 
ENDRIN KETONE NO (17) NO ( 17) NO (34) 0.3 NO (4) GAMMA-CHLORDANE NO (8) NO (8) NO < 17) 0.5 NO (2) HEPTACHLOR EPOXIDE NO (8) NO (8) NO (17) NO (2) NO (2) 
METHOXYCHLOR NO (84) NO (83) NO (170) NO ( 19) 0.7 AROCLOR-1254 ,.,,,,N!l OlQl 

rnn:wrnmt nn~tl!~t r·•·•·•··· NO (340) NO (37) NO (35) AROCLOR-1260 }:t•••'t5l0/M NO (340) 65 NO (35) 
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PA35B005 PA35B008 

9.75 1.75 

9309A670 9309A671 

03/04/93 03/04/93 

NO (390) NO (350) 
NO (390) NO (350) 
NO (390) NO (350) 
NO (390) NO (350) 

NO (390) NO (350) 
NO (390) NO (350) 
NO (390) NO (350) 
NO (390) NO (350) 

NO (390) NO (350) 
NO (390) NO (350) 
NO (390) NO (350) 
NO (390) NO (350) 

NO (390) NO (350) 
NO (390) NO (350) 
NO (390) NO (350) 
NO (390) NO (350) 

NO (390) NO (350) 
NO (390) NO (350) 

NO (4) 0.6 
NO ( 4) o. 1 
NO (4) 1 
NO (2) 0.03 

NO (2) NO (2) 
NO (4) 0.02 
NO (4) NO (4) 
NO (4) 0.2 

NO (4) NO (4) 
NO (4) NO (4) 
NO (2) 0. 1 
NO (2) NO (2) 

NO (20) NO (18) 
NO (39) 4 
NO (39) NO (35) 



TABLE 4.11-6 (Continued) 

SOIL ANALYTICAL RESULTS - IR-35 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nurber !R35SS14 IR35SS15 !R35SS16 PA35B005 PA35B005 

Sampling Depth (feet bgs) 0.25 0.25 0.25 1. 75 5.75 
Sample Nutber 9433C478 9433C479 9433C480 9309A667 9309A669 

Sample Date 08/17/94 08/17/94 08/17/94 03/04/93 03/04/93 

TPH-Purgeable (mg/kg) 

TPH-GASOLINE ND (0.5) 2 NO (0.5) ND ( 1) NO ( 1) 
TPH-PURGEABLE UNKNOUN HYDROCARBON NA NA NA NO (0.006) ND (0.005) 

TPH-Extractable (mg/kg) 

TPH-DIESEL ND (100) ND (50) ND (26) NO ( 1) ND ( 1) 
TPH-EXTRACTABLE UNKNOUN HYDROCARBON NA NA NA 15 ND ( 1) 
TPH-MOTOR OJ L 560 460 210 ND (11) ND (11) 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 

TRPH 140 190 120 NA NA 

Oil and Grease (mg/kg) 

TOTAL OIL & GREASE NA NA NA 57 NO (27) 

Percent Moisture (%) 

% SOLIDS 99.5 100 97.5 NA NA 

pH (pH units) 

PH 7.8 7.9 9.0 NA NA 
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PA35B005 PA35B008 

9.75 1.75 

9309A670 9309A671 

03/04/93 03/04/93 

ND (1) NO ( 1) 
NO (0.006) NO (0.005) 

NO (1) ND ( 1) 
ND ( 1) ND ( 1) 

NO ( 12) 83 

NA NA 

36 600 

NA NA 

NA NA 



TABLE 4.11-6 (Continued) 

SOIL ANALYTICAL RESULTS- IR-35 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nurber PA35B008 PA35B008 PA35SS03 PA35SS06 

Sarrpl ing Depth (feet bgs) 6.75 10.25 1.25 0.75 

sarrvle Nl.!TDer 9309A672 9309A673 9307A609 9307A595 

sarrvle Date 03/04/93 03/04/93 02/18/93 02/17/93 

Metal (mg/kg) 

ALUMINUM 30,600 30,600 22,400 NA 
ANTIMONY NA NA NA . NA 
ARSENIC ND ( 1.4) ND (0.47) .2.1';#. ·.· NA 
BARIUM 69.9 76.1 164 NA 

BERYLLIUM ND (0.22) ND (0.22) ND (0.23) NA 
CADMIUM 1. 9 ND (0.89) 2.0 NA 
CALCIUM 22,700 22,3DD 36,000 NA 
CHROMIUM 98.5 98.8 105 NA 

CHROMIUM VI NA NA NA NA 
COBALT 30.0 30.6 22.2 NA 
COPPER 77.7 81.9 61. 1 NA 
IRON 44,600 44,900 35,000 NA 

LEAD ND ( 1 • 2) ND ( 1. 4) · i23J Q .·. NA 
MAGNESIUM +;.g1a?~c· < . ;,: 19,000 :,; 

\i >·••18,700 / . 
••• 

NA 
MANGANESE 1,080·=*:···· I -.-=-:=': l't360 · :-11C·:c-'· NA 
MERCURY 0. 12 ND (0.11) 0. 13 NA 

MOLYBDENUM ND (0.67) ND (0.67) 1.9 NA 
NICKEL 41.6 49.2 109 NA 
POTASSIUM ND (494) ND (336) 692 NA 
SELENIUM ND (0.67) ND (0.67) ND (0.70) NA 

SILVER ND (0.45) ND (0.45) ND (0.47) NA 
SODIUM ·••( ii~/; /······· 554 

<?• 
ND (753) NA 

VANADIUM · · 133 o 80.4 NA 
ZINC 99.7 88.2 90.5 NA 

Cyanide (ug/kg) 

CYANIDE NA NA NA NA 

Volatile Organic Compound (ug/kg) 

2·BUTANONE ND (3) ND (5) ND (2) NA 
ACETONE ND (5) ND (13) ND (6) NA 
CARBON DISULFIDE ND ( 11) ND ( 11) ND ( 12) NA 
XYLENE (TOTAL) 8 ND (6) 10 NA 
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TABLE 4.11-6 (Continued) 

SOIL ANALYTICAL RESULTS - IR-35 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nunber PA35B008 PA35B008 PA35SS03 PA35SS06 

Sampling Depth (feet bgs) 6.75 10.25 1.25 0. 75 

Sample Number 9309A672 9309A673 9307A609 9307A595 

Sample Date 03/04/93 03/04/93 02/18/93 02/17/93 

Semivolatile Organic Compound (ug/kg) 
ACENAPHTHENE ND (37D) ND (37D) ND (38D) NA 
ACENAPHTHYLENE ND (370) ND (37D) ND (38D) NA ANTHRACENE ND (370) ND (37D) ND (38D) NA 
BENZO(A)ANTHRACENE ND (370) ND (37D) ND (38D) NA 

BENZO(A)PYRENE ND (37D) ND (370) ND (380) NA 
BENZO(B)FLUORANTHENE ND (37D) ND (37D) ND (38D) NA BENZO(G,H,I)PERYLENE ND (37D) ND (37D) ND (38D) NA BEN20(K)FLUORANTHENE ND (370) ND (370) ND (380) NA 

CARBAZOLE ND (370) ND (370) ND (380) NA 
CHRYSENE ND (370) ND (370) ND (380) NA DIMETHYLPHTHALATE ND (370) ND (370) ND (380) NA FLUORANTHENE ND (370) ND (370) ND (380) NA 

FLUORENE ND (370) ND (370) ND (380) NA lNDENO(l,2,3-CD)PYRENE ND (370) ND (370) ND (380) NA 
NAPHTHALENE ND (370) ND (370) ND (380) NA 
PHENANTHRENE ND (370) ND (370) ND (380) NA 

PHENOL ND (370) ND (370) ND (380) NA PYRENE ND (370) ND (370) ND (380) NA 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

4,4 1 -DDD ND (4) ND (4) 0.7 NA 
4,4 1 -ODE NO (4) ND (4) ND (4) NA 
4,4 1 -DDT ND (4) ND (4) ND (4) NA ALPHA-CHLORDANE ND (2) ND (2) ND (2) NA 

BETA-BHC ND ( 2) 0.2 NO ( 2) NA 
DIELDRIN ND (4) NO (4) 1 NA ENDOSULFAN SULFATE ND (4) ND (4) 0.9 NA 
ENDRIN ND (4) ND (4) ND (4) NA 

ENORJN ALDEHYDE ND (4) ND (4) ND (4) NA 
ENORIN KETONE NO (4) ND (4) ND (4) NA GAMMA-CHLORDANE ND (2) ND (2) 0.4 NA 
HEPTACHLOR EPOXIDE ND (2) ND (2) 0.3 NA 

METHOXYCHLOR ND < 19) ND (19) ND (4) NA AROCLOR-1254 ND (37) ND (37) NO (38) 
rt 'f'95&I;i r·••••·•·•······ · · AROCLOR-1260 ND (37) ND (37) 37 
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TABLE 4.11-6 (Continued) 

SOIL ANALYTICAL RESULTS. IR-35 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nunber PA35B008 PA35B008 PA35SS03 PA35SS06 

Sampling Depth (feet bgs) 6.75 10.25 1.25 0.75 

Sample NLJ'llber 9309A672 9309A673 9307A609 9307A595 

Sample Oate 03/04/93 03/04/93 02/18/93 02/17/93 

TPH-Purgeable (mg/kg) 

TPH·GASOUNE NO {1) ND {1) ND ( 1) NA 
TPH-PURGEABLE UNKNOYN HYDROCARBON ND (0.006) ND (0.006) 0.5 NA 

TPH-Extractable (mg/kg) 

TPH-DlESEL NO (1) ND (1) 

I 
ND ( 1) NA 

TPH-EXTRACTABLE UNKNOYN HYDROCARBON NO {1) ND {1) 140 NA 
TPH·MOTOR OIL NO (11) NO {11) ND (12) NA 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 

TRPH NA NA NA NA 

Oil and Grease (mg/kg) 

TOTAL OIL & GREASE NO (28) j 56 480 NA 

Percent Moisture (%) 

% SOLIDS I NA NA NA NA 

pH (pH units) 

PH NA NA NA NA 

Notes: 

% Percent 
bgs Below ground surface 
mg/kg Mill }gram per kilogram 
NA ~ot analyzed 
MOO Not detected (detection limit ln parentheses) 
~9/kg Mfcrogram per kilogram 

Detected concentration greater than u.s. Envirorvnental Protection Agency Region iX preliminary remediation goals (PRG) for re$ldential use 
Detected concentration greater than U.S~ Enviromental Protection Agency Region IX PRG for industrial use 
Detected concentration greater than the Hunters Point arrt.)ient level# 

Lill Detected concentration greater than at least one screening criterion# 
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TABLE 4.ll-7 

SUMMARY OF MONITORING WELL GROUNDWATER ANALYTICAL TESTS- IR-35 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

STATION NO. SAMPLE NO. 

JR22M~08A 9318X989 

IR22M~08A 9336X027 

JR22M~08A 9402X169 

I R22M~15A 9318X983 

JR22M~15A 9318X984 

IR22M~15A 9336X028 

IR22M~15A 9402X167 

IR35M~01A 9441X514 

IR35M~01A 9441X515 

IR35M~01A 9606~072 

IR35M~01A 9610~146 

Notes: 

CHROM 
CYAN 
OIOXIN 
O&G 

CHROMIUM VI 
Cyanide 
Dioxins and Furans 
Total oil and grease 

~ 
0 
~ 

2 ~ ~ 0 w 2 
~ "' "' 2 ~ X ► 

"' "' u u 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

Polynuclear aromatic hydrocarbons 
Percent moisture 
Pesticides/polychlorinated biphenyls 
Physical characteristic 
Salinity 
Semivolatile organic compounds 
Total dissolved solids 
Total organic carbon 
Coliform 

2 

x 
0 

0 

PAH 
PCTMST 
PEST 
PHYS 
SALIN 
svoc 
SOLJOS 
TDC 
TMICROB 
TPHEXT 
TPHPRG 
TRPH 
voe 

Total petroleum hydrocarbons-extractable 
Total petroleum hydrocarbons-purgeable 
Total recoverable petroleum hydrocarbons 
Volatile organic compounds 

~ 

"' ~ 
w 
X 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

~ 
~ ~ 0 ~ "' ~ 2 ~ "' X "' X ~ ~ - u u w Q. 

"' X ~ ~ ► ~ ~ 0 i' u X X ., 
"' u w X X "' 0 > 0 Q. Q. 

0 Q. Q. Q. Q. Q. ~ ~ ~ ~ ~ ~ ~ 

✓ ✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 
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X 
Q. u 

"' 0 
~ > 

✓ 

✓ 

✓ ✓ 

✓ 

✓ 

✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 



METAL 

voe 

TPHEXT 

ANION 

SOLIDS 

ARSENIC 

BARIUM 

CALCIUM 

CHROMIUM 

COBALT 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

POTASSIUM 

SODIUM 

VANADIUM 

CHLOROFORM 

TPH·MOTOR OIL 

CHLORIDE 

FLUORIDE 

SULFATE 

TABLE 4.11-8 

STATISTICAL SUMMARY OF MONITORING WELL GROUNDWATER ANALYTICAL RESULTS- IR-35 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

4.2 4.2 4.2 UG/L 2.6 9 0.04 50.0 
27.8 176 91.9 UG/L 3.8 9 9 2,600 0 1,000 

25,000 790,000 367,000 UG/L 37.9 9 9 

8.6 8.6 8.6 UG/L 3.4 9 50.0 

0.40 0.40 0.40 UG/L 0.40 9 

5,150 8,160 6,900 UG/L 9.9 9 3 

12.5 20.3 16.4 UG/L 7.2 8 2 4.0 2 50.0 

32,200 1,190,000 561,000 UG/L 31.6 9 9 

60.1 9,300 3,240 UG/l 0.66 9 9 180 8 

0.17 0. 17 o. 17 UG/L 0. 10 9 11.0 0 2.0 

5,630 141,000 74,000 UG/L 416 9 9 

640,000 5,630,000 3,450,000 UG/L 59.8 9 9 

3.6 8.6 6.2 UG/L 1.0 9 4 260 0 

4 5 5 UG/L 0.5 9 2 0.2 2 100 

62 250 130 UG/L 100 7 4 100 2i 

6,950,000 13,000,000 10,000,000 UG/L 533,000 6 6 

372 372 372 UG/L 100 2 1,400 

921,000 1,620,000 1,290,000 UG/L 81,300 6 6 

TOTAL DISSOLVED SOLIDS 12,000,000 26,000,000 18,000,000 UG/L 48,000 6 6 
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0 36.0 0 

0 

0 

0 8.1 2 

0 0.03 

0 

0 



Notes: 

CYAN 
EPA 
MCL 
NA\JQC 
O&G 
PCTMST 
PEST 
PPT 
PRG 
SALIN 
svoc 
TMICROB 
TOC 
TPHEXT 
TPHPRG 
TRPH 
UG/L 
voe 

a 

b 
C 

d 
e 

f 
9 
h 

TABLE 4.11-8 (Continued) 

STATISTICAL SUMMARY OF MONITORING WELL GROUNDWATER ANALYTICAL RESULTS- IR-35 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Cyanide 
U.S. Environmental Protection Agency 
Maximun contaminant level 
National Ambient Water Quality Criteria 
Total oil and grease 
Percent moisture 
Pesticide/polychlorinated biphenyl 
Parts per thousand 
Preliminary remediation goal 
Salinity 
Semivolatile organic coo-pound 
Coliform 
Total organic carbon 
Total petrolellll hydrocarbons·extractable 
Total petroleun hydrocarbons·purgeable 
Total recoverable petrolelffll hydrocarbons 
Microgram per liter 
Volatile organic compound 

Organic results of less than 10 are reported to one significant figure, and results of greater than or equal to 10 are ,eported to two significant figures. 
Inorganic results of less than 10 are reported to two significant figures, and results of greater than or equal to 10 are oeported to three significant figures. 
Values that are not nondetects are coopared to screening criteria before the significant figure rule is applied. Both the value and the screening criteria are 
then rounded for reporting purposes. 
Blank boxes indicate that screening critera have not been established for these analytes. 
Total number of samples analyzed 
Total number of samples showing concentrations greater than detection limit 
Total number of samples showing concentrations greater than tap water PRG 
California-modified PRGs were used for the following analytes: 1,2·Dibromo-3-chloropropane, benzo[aJpyrene, benzo[k]fluoranthene, caciniUTI, chromiun VI, 
chrysene, lead, nickel, and tetrachloroethylene (PCE). 
For the analytes listed below, Region IX PRGs are not available; therefore, PRGs for similar chemicals were used as follows: 

Analyte: 

2-Methylnapthalene 
Acenaphthylene 
Alpha-chlordane 
Aroclor-1260 
Benzo(g,h,i)perylene 
Del ta BHC 
Endosu l fan J 
Endosulfan sulfate 
Endrin aldehyde 
Endrin ketone 
Ganma-ch l ordane 
Phenanthrene 

Similar Analyte: 

Naphthalene 
Acenaphthene 
Chlordane 
Polychlorinated biphenyls 
Naphthalene 
HCH-technical 
Endosul fan 
Endosul fan 
Endrin 
Endrin 
Chlordane 
Naphthalene 

EPA Title 40 Code of Federal Regulations or California Code of Regulations Title 22 MCL used, whichever is more stringent 
Total number of sarJFles showing concentrations greater than MCL 
Total nurber of SafJFles showing concentrations greater than NAUCC; 
NA\.IQC based on 4·day average study of saltwater aquatic life 
Total nurber of sanples showing concentrations greater than TPH, TRPH, or o&G screening level, not PRG value 
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Station Nurber 

Sarrple Nurber 

Sample Date 

Metal (ug/L) 

ARSENIC 
BARIUM 
CALCIUM 
CHROMIUM 

COBALT 
IRON 
LEAD 
MAGNESIUM 

MANGANESE 
MERCURY 
POTASSIUM 
SODIUM 

VANADIUM 

Volatile Organic Compound (ug/L) 
CHLOROFORM 

TPH-Extractable (ug/L) 

TPH·MOTOR OIL 

Anion (ug/L) 

CHLORIDE 
FLUOR !DE 
SULFATE 

Solids (ug/L) 

TOTAL DISSOLVED SOL IDS 

pH (pH units) 

PH 

TABLE 4.11-9 

MONITORING WELL GROUNDWATER ANALYTICAL RESULTS- IR-35 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR22MW08A !R22MW08A !R22MW08A IR22HW15A !R22MW15A 

9318X989 9336X027 9402X169 9318X983 9318X984 

05/06/93 09/09/93 01/13/94 05/04/93 05/04/93 

1ib 
... NO (5.7) NO (3.2) NO (2.6) NO (2.6) 

83.9 73.4 171 181 
675}000 790,000 501,000 351,000 347,000 

NO ( .5) MO (1.8) NO (2.3) 8.7 8.5 

NO C 14. 5) NO (2.8) NO (2.7) NO (9.5) NO (9.5) 
7,400 2af:11~g< · · 5 150 

•·•·•••·••~·~sf~Jl•••••••••·•······ NO (6.2) NA NO (12.0) NO (13.0) 
1,120,000 1,190,000 705,000 474,000 425,000 

•9;30{) ~ .... < I a, 900 ~. )?f}\ i t.t&~~~··•;·.•.·••··• i•.r· >Ff)iJiri'-,"F:·::-:::=::-:,: ·.·.·; 

··•••tilJiili JHdlith NO (0.09) NO (0. 10) ND (0.20) ND (0.20) 
139,000 141,000 90,800 27,500 19,600 

4,890,000 5,220,000 3,170,000 3,820,000 3,120,000 

MD (9. 5) ND (1.8) NO (2.7) 5.6 5.6 

ND (10) ND (10) MD (10) ND (10) ND (10) 

NA ND (500) 250 MA NA 

13,000,000 12,900,000 6,980,000 7,200,000 6,700,000 
NA NA 372 NA NA 

1,580,000 1,500,000 921,000 1,060,000 987,000 

26,000,000 24,000,000 13,000,000 13,000,000 12,000,000 

NA NA 7. 1 NA MA 
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!R22MW15A IR22MW15A 

9336X028 9402X167 

09/09/93 01/13/94 

NO (3. 1) NO (3.2) 
156 56.9 

4591000 
NO ( .8) 

32\000 
NO ( .3) 

NO (1.9) NO (2. 7) 
NO (6.2) NO (4.6) 

NO (14.0) NO (12.0) 
632,000 664,000 

Willi@ ? .. !(}{(i:;9§{f \:if{)}l'i':,:,:,:,:,, . 
ND (0.10) ND (0.10) 

33,900 103,000 
3,770,000 5,630,000 

NO (4.2) ND (3.3) 

NO (10) ND (10) 

NO (500) 120 

8,550,000 11,700,000 
NA MD (100) 

1,120,000 1,620,000 

16,000,000 20,000,000 

NA 6.6 



Station Number 

Sarrple Nurtier 

Safll)le Date 

Metal (ug/L) 

ARSENIC 
BARIUM 
CALCIUM 
CHROMIUM 

COBALT 
IRON 
LEAD 
MAGNESIUM 

MANGANESE 
MERCURY 
POTASSIUM 
SODIUM 

VANADWM 

Volatile Organic Compound (ug/L) 

CHLOROFORM 

TPH-Extractable (ug/L) 

TPH-HOTOR OIL 

Anion (ug/L) 

CHLORIDE 
FLUORIDE 
SULFATE 

Solids (ug/L) 

TOTAL DISSOLVED SOLIDS 

pH (pH units) 

PH 

TABLE 4.11-9 (Continued) 

MONITORING WELL GROUNDWATER ANALYTICAL RESULTS - IR-35 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR35MW01A IR35MW01A IR35MW01A IR35MW01A 

9441X514 9441X515 9606~072 9610W146 

10/10/94 10/10/94 02/06/96 03/08/96 

ND ( 1. 7) NO (1.7) ND ( 1.4) ND ( 1.4) 
93.8 96.6 27.8 48.7 

134,000 117,000 25.000 48,700 
ND (0.80) NO (0.80) ND (2.2) ND (0.69) 

ND (0.70) ND (0.70) 0.40 ND (1.3) 
ND (10.1) ND (10.1) ND (55.5) ND (36.2) 
ND (0.60) ND (0.60) ND (0.80) ND (0.80) 

201,000 156,000 32,200 76,300 

•••· •.• s.1a+:····· 49.tf::+,:/. 60. 1 31ii;f)c·· 
ND (0.10) ND (0. 10) ND (0.10) ND (0.10) 

128,000 88,100 5,630 20,900 
3,020,000 2,500,000 640,000 1,470,000 

3.5 3.6 8.6 7.2 

ND (4) ND (7) I •> • c. C ., 
I• 

ND ( 150) ND (95) 100 62 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

NA NA NA NA 

6.9 6.9 7.2 7 .0 
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Notes: 

NA 
ND() 
~g/l 

* 
B 

Em 

TABLE 4.11-9 (Continued) 

MONITORING WELL GROUNDWATER ANALYTICAL RESULTS - IR-35 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Not analyzed 
Not detected (detection limit in parentheses) 
Microgram per liter 

Detected concentration greater than U.S. Environmental Protection Agency Region IX preliminary remediation goals (PRG) for tap water 
Detected concentration greater than National Ambient Uater Quality Criteria (NAUQC) based on 4-day average study of saltwater aquatic life 

Detected concentration greater than at least one screening criterion. 
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STATION NO. 

TABLE 4.11-IO 

SUMMARY OF HYDROPUNCH GROUNDWATER ANALYTICAL TESTS- IR-35 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

,,, 
0 ~ 
~ z ~ ,,, 0 ~ "' z ,,, 

i'i x ~ ,,, z s "' X "' 2 w z .. :,; ~ 
,,, - u u w Q. 

~ "' .. 2 ~ "' : ~ ,,, 
► ~ ~ 0 i: u : : 

SAMPLE z ,,, : ► w ig .. u w : : .. 0 > 0 Q. Q. NO . .. .. u u 0 :,; Q. Q. Q. Q. Q. ,,, ,,, ,,, ~ ~ ~ ~ 

IR35BO13 9423R236 J J 

Notes: 

CHROM 
CYAN 
DIOXIN 
O&G 
PAH 
PCTMST 
PEST 
PHYS 
SALIN 
SVOC 
SOLIDS 
TOC 
TMICROB 
TPHEXT 
TPHPRG 
TRPH 
voe 

CHROMIUM VI 
cyanide 
Dioxins and Furans 
Total oil and grease 
Polynuclear aromatic hydrocarbons 
Percent moisture 
Pesticides/polychlorinated biphenyls 
Physical characteristic 
Salinity 
Semivolatile organic compounds 
Total dissolved solids 
Total organic carbon 
Coli form 
Total petroleun hydrocarbons-extractable 
Total petroleun hydrocarbons·purgeable 
Total recoverable petroleun hydrocarbons 
Volatile organic compounds 
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: 
Q. u 

"' 0 
~ > 

J 



TABLE 4.11-11 

STATISTICAL SUMMARY OF HYDROPUNCH GROUNDWATER ANALYTICAL RESULTS - IR-35 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 
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Notes: 

CYAN 
EPA 
MCL 
NA\.l'QC 
O&G 
PCTMST 
PEST 
PPT 
PRG 
SALIN 
svoc 
TMICROB 
TDC 
TPHEXT 
TPHPRG 
TRPH 
UG/l 
voe 

a 

b 
C 

d 
e 

f 
9 
h 

TABLE 4.11-11 (Continued) 

STATISTICAL SUMMARY OF HYDROPUNCH GROUNDWATER ANALYTICAL RESULTS- IR-35 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Cyanide 
U.S. Enviromientat Protection Agency 
Maxi/TUil contaminant level 
National Ambient Water Quality Criteria 
Total oil and grease 
Percent moisture 
Pesticide/polychlorinated biphenyl 
Parts per thousand 
Preliminary remediation goal 
Salinity 
Semivolatile organic compound 
Coliform 
Total organic carbon 
Total petroleun hydrocarbons-extractable 
Total petroleun hydrocarbons·purgeable 
Total recoverable petroleun hydrocarbons 
Microgram per liter 
Volatile organic compouncl 

Organic results of less than 10 are reported to one significant figure, and results of greater than or equal to 10 are reported to two significant figures. 
Inorganic results of less than 10 are reported to two significant figures, ancl results of greater than or equal to 10 are reported to three significant figures. 
Values that are not nondetects are compared to screening criteria before the significant figure rule is applied. Both the value ancl the screening criteria are 
then rounded for reporting purposes. 
Blank boxes inclicate that screening critera have not been established for these analytes. 
Total nunber of samples analyzed 
Total nunber of samples showing concentrations greater than detection limit 
Total nunber of samples showing concentrations greater than tap water PRG 
California-modified PRGs were used for the following analytes: 1,2-Dibromo-3-chloropropane, benzo[a]pyrene, benzo[k]fluoranthene, caciniun, chromiun VI, 
chrysene, lead, nickel, ancl tetrachloroethylene (PCE). 
For the analytes listed below, Region IX PRGs are not available; therefore, PRGs for similar chemicals were used as follows: 

Anatyte: 

2-Methylnapthalene 
Acenaphthylene 
Alpha-chlordane 
Aroclor-1260 
Benzo(g,h,i)perylene 
Del ta BHC 
Endosut fan I 
Enclosulfan sulfate 
Enclrin aldehyde 
Enclrin ketone 
Ganma-chlordane 
Phenanthrene 

Similar Analyte: 

Naphthalene 
Acenaphthene 
Chlordane 
Polychlorinated biphenyls 
Naphthalene 
HCH-technical 
Endosul fan 
Endosul fan 
Enclrin 
Enclrin 
Chlordane 
Naphthalene 

EPA Title 40 Code of Federal Regulations or California Code of Regulations Title 22 MCL used, whichever is more stringent 
Total nurber of Safll)les showing concentrations greater than MCL 
Total nurber of Safll)les showing concentrations greater than NAWC; 
NA\.l'QC based on 4-day average study of saltwater aquatic life 
Total nurber of samples showing concentrations greater than TPH, TRPH, or o&G screening level, not PRG value 
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Station Nurber 

sarrple "unber 

Sarrple Date 

TPH-Extractable (ug/L) 
TPH-MOTOR OIL 

Notes: 

TABLE 4.11-12 

HYDROPUNCH GROUNDWATER ANALYTICAL RESULTS-IR-JS 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR35B013 

9423R236 

06/06/94 

410 

NA Not analyzed 
NOO Not detected (detection t imit in parentheses) 
µ,g/L Microgram ~r liter 
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TABLE 4.ll-13 

SUMMARY OF GRAB GROUNDWATER ANALYTICAL TESTS· IR-35 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

~ 
0 
r z z ~ ~ J 
w z " " 8 a, ~ " 8 r 

STATION NO. SAMPLE NO. z ~ : ► w 

" " u u Q 

IR228010 9320A017 ✓ ✓ ✓ 

IR22B018 9320A034 ✓ ✓ ✓ 

Notes: 

CHROM 
CYAN 
DIOXIN 
O&G 
PAH 
PCTMST 
PEST 
PHYS 
SALIN 
svoc 
SOLIDS 
TOC 
TMICROB 
TPHEXT 
TPHPRG 
TRPH 
voe 

CHROMIUM VI 
Cyanide 
Dioxins and Furans 
Total oil and grease 
Polynuctear aromatic hydrocarbons 
Percent moisture 
Pesticides/polychlorinated biphenyls 
Phl~i~al characteristic 
Sa lnl ty 
Semivolatile organic compounds 
Total dissolved solids 
Total organic carbon 
Coliform 
Total petroleum hydrocarbons~extractable 
Total petroleum hydrocarbons~purgeable 
Total recoverable petroleum hydrocarbons 
Volatile organic compounds 

,. 
✓ 

✓ 

a, 
r ~ 0 
~ z 8 ~ ,. r ~ - u u 

"' : r ~ ► J J 0 i u 
'13 " u w : : .ji 0 > 0 

0. 0. 0. 0. 0. ~ ~ r r 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 
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r "' " ~ 
w 0. : 
: : 0. 8 0. 0. ~ 
r r r > 

✓ ✓ ✓ 

✓ ✓ ✓ 



METAL ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

MAGNESIUM 

MANGANESE 

NICKEL 

POTASSIUM 

SODIUM 

VANADIUM 

ZINC 

voe CHLOROFORM 

ANION CHLORIDE 

NITRATE 

SULFATE 

SOLIOS TOTAL DISSOLVED SOLIDS 

TABLE 4.11-14 

STATISTICAL SUMMARY OF GRAB GROUNDWATER ANALYTICAL RESULTS- IR-35 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

:-:-:-:-·-:-:-:-:-:-:-,.·:·:·:·:•.❖:-: :-;,;-:.:-·,:.·,.;.:-:-:-:-:.:-:•:·:·:·:·:-:-:-:-: 
illiu! 

. ;.•,:::::-:-:-:-:-:-:::.;.:-:a-:-:.:-

21,700 21,700 21,700 UG/L 15.1 2 37,000 0 

70.0 70.0 70.0 UG/L 29.2 2 15,0 

3.6 3.6 3,6 UG/L . 2.6 2 0,04 

69.4 106 87.7 UG/L 1.0 2 2 2,600 0 

7,120 309,000 158,000 UG/L 47.1 2 2 

5.4 84.0 44.7 UG/L 3.4 2 2 

25.3 25.3 25.3 UG/L 9.5 2· 

74.3 74.3 74.3 UG/L 2.5 2 1,400 0 

37,700 37,700 37,700 UG/L 6.2 2 

12,900 400,000 206,000 UG/L 32.3 2 2 

1,050 1,370 1,210 UG/L 1.2 2 2 180 2 

53.5 53.5 53.5 UG/L 38.8 2 730 0 

29,100 29, 100 29,100 UG/L 613 2 

114,000 3,710,000 1,910,000 UG/L 406 2 2 

117 117 117 UG/L 2.4 2 260 0 

70.3 70.3 70.3 UG/L 3.0 2 11,000 0 

31 31 31 UG/L 10 2 0.2 

59,300 6,100,000 3,080,000 UG/L 505,000 2 2 

62.0 62.0 62.0 UG/L 50.0 2 58,000 0 

28,800 930,000 479,000 UG/L 55,000 2 2 

2,400,000 13,000,000 7,700,000 UG/L 280,000 2 2 
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6,0 500 0 

50,0 0 36.0 0 

1,000 0 

50.0 

2.4 

100 0 8.2 

81.0 0 

100 0 



Notes: 

CYAN 
EPA 
MCL 
NAI.JQC 
O&G 
PCTMST 
PEST 
PPT 
PRG 
SALIN 
svoc 
TMICROB 
TOC 
TPHEXT 
TPHPRG 
TRPH 
UG/L 
voe 

a 

b 
C 

d 
e 

f 
9 
h 

TABLE 4.11-14 (Continued) 

STATISTICAL SUMMARY OF GRAB GROUNDWATER ANALYTICAL RESULTS- IR-35 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Cyanide 
U.S. Envirormental Protection Agency 
Maximun contaminant level 
National Ambient Water Quality Criteria 
Total oil and grease 
Percent moisture 
Pesticide/polychlorinated biphenyl 
Parts per thousand 
Preliminary remediation goal 
Salinity 
Semivolatile organic CCXTf>OUnd 
Coliform 
Total organic carbon 
Total petroleum hydrocarbons-extractable 
Total petroleun hydrocarbons-purgeable 
Total recoverable petroleun hydrocarbons 
Microgram per liter 
Volatile organic compound 

Organic results of less than 10 are reported to one significant figure, and results of greater than or equal to 10 are reported to two significant figures. 
Inorganic results of less than 10 are reported to two significant figures, and results of greater than or equal to 10 are reported to three significant figures. 
Values that are not nondetects are compared to screening criteria before the significant figure rule is applied. Both the value and the screening criteria are 
then rounded for reporting purposes. 
Blank boxes indicate that screening critera have not been established for these analytes. 
Total nurtier of samples analyzed 
Total nunber of samples showing concentrations greater than detection limit 
Total nurtier of samples showing concentrations greater than tap water PRG 
California-modified PRGs were used for the following analytes: 1,2-Dibromo-3·chloropropane, benzo(a]pyrene, benzo[k]fluoranthene, cadniLITI, chromillll VI, 
chrysene, lead, nickel, and tetrachloroethylene (PCE). 
For the analytes listed below, Region IX PRGs are not available; therefore, PRGs for similar chemicals were used as follows: 

Analyte: 

2·Hethylnapthalene 
Acenaphthylene 
Alpha-chlordane 
Aroclor-1260 
Benzo(g,h,i)perylene 
Del ta BHC 
Endosul fan I 
Endosulfan sulfate 
Endrin aldehyde 
Endrin ketone 
Ganma-ch lordane 
Phenanthrene 

Similar Analyte: 

Naphthalene 
Acenaphthene 
Chlordane 
Polychlorinated biphenyls 
Naphthalene 
HCH-technical 
Endosul fan 
Endosul fan 
Endrin 
Endrin 
Chlordane 
Naphthalene 

EPA Title 40 Code of Federal Regulations or California Code of Regulations Title 22 HCL used, whichever is more stringent 
Total nuJt>er of sarrples showing concentrations greater than MCL 
Total nuJt>er of sarrples showing concentrations greater than NAIJCIC; 
NA\JQC based on 4-day average study of saltwater aquatic life 
Total nlllber of S8fll)les showing concentrations greater than TPH, TRPH, or o&G screening level, not PRG value 
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Station NUTt>er 

Sarrple NUTt>er 

Sarrple Date 

Metal (ug/L) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

CALCIUM 
CHROMIUM 
COBALT 
COPPER 

IRON 
MAGNESIUM 
MANGANESE 
NICKEL 

POTASSIUM 
SODIUM 
VANADIUM 
ZINC 

Volatile Organic Compound (ug/L) 

CHLOROFORM 

Anion (ug/L) 

CHLORIDE 
NITRATE 
SULFATE 

Solids (ug/L) 

TOTAL DISSOLVED SOLIDS 

TABLE 4.11-15 

GRAB GROUNDWATER ANALYTICAL RESULTS - IR-35 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR22B010 IR22B018 

9320A017 9320A034 

05/18/93 05/18/93 

'i!i~I I 
ND (15. 1) 
ND (29.2) 

ND (2.6) 
106 

·-c:.l, 1?n 309,000 
5.4 

/ _ 25 _3 ::•·-:c,:_::-::::,,:.;. NO (9.5) 
.. ND (6.8) 

37,700 NO (15.6) 

··•·t•t1iit!1i }i·• · tfgsg~~. } . 

ND (38.8) 

NO (2,310) 29,100 
114,000 3,710,000 

117 ND (2.4) 
70.3 ND ( 13.9) 

........• NO ( 10) ..... -:-,.,: ····--~-

59,300 6, 1005000 
62.0 NO ( 00) 

28,800 930,000 

2,400,000 13,DDD,000 
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Notes: 

NA 
ND() 
~g/L 

* 
B 
6 

TABLE 4.11-15 (Continued) 

GRAB GROUNDWATER ANALYTICAL RESULTS - IR-35 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Not analyzed 
Not detected (detection limit in parentheses) 
Microgram per liter 

Detected concentration greater than U.S. Envirorvnentat Protection Agency Region IX preliminary remediation goals (PRG) for tap water 
Detected concentration greater than National Ambient ~ater Quality Criteria (NA~QC) based on 4-day average study of saltwater aquatic life 
Detected concentration greater than rnaximun contaminant level (MCL) 
U.S. Enviromiental Protection Agency Title 40 Code of Federal Regulations or California Code of Regulations Title 22 HCL used, whichever is more stringent 

Detected concentration greater than at least one screening criterion. 
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TABLE 4.20-1 

SUMMARY OF SOIL ANALYTICAL TESTS - IR-48 
HUNTERS POINT SJilPYARD, PARCEL D REMEDIAL INVESTIGATION 

V, 
0 
~ z 

% V, ~ 2 w z X 

"' ~ "" 2 % V, X >-STATION NO. SAMPLE NO. "" "" u u 0 

PA48TAO1 

Notes: 

CHROM 
CYAN 
DIOXIN 
O&G 
PAH 
PCTMST 
PEST 
PHYS 
SALIN 
svoc 
SOLIDS 
TOC 
TMICROB 
TPHEXT 
TPHPRG 
TRPH 
voe 

9311A696 

CHROMIUM VI 
cyanide 
Dioxins and Furans 
Total oil and grease 
Polynuclear aromatic hydrocarbons 
Percent moisture 
Pesticides/polychlorinated biphenyls 
Phy~i~al characteristic 
Sal inlty 
Semivolatile organic compounds 
Total dissolved solids 
Total organic carbon 
Coliform 
Total petroleum hydrocarbons-extractable 
Total petroleum hydrocarbons-purgeable 
Total recoverable petroleum hydrocarbons 
Volatile organic compounds 

J 

"" ~ w 
"' 
✓ 

"' V, ~ 0 
V, % 8 ~ 

"' ~ V, :; u u 
"' X ~ V, >- J 0 i' u 

"" "" u w X X "" 0 > 0 
0 ~ ~ ~ ~ ~ V, V, V, ~ ~ 

✓ ✓ ✓ 
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~ "' X ~ 
w ~ X 
X X ~ u 
~ ~ ~ ~ ~ ~ ~ 

✓ ✓ ✓ ✓ 



METAL ALUMINUM 

ARSENIC 

BARIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SODIUM 

VANAOIUM 

ZINC 

svoc FLUORANTHENE 

PHENANTHRENE 

PYRENE 

PEST 4,4 1 -DDT 

TABLE 4.20-2 

STATISTICAL SUMMARY OF SOIL ANALYTICAL RESULTS - IR-48 
HUNTERS POINT SIDPYARD, PARCEL D REMEDIAL INVESTIGATION 

17,100 17,100 17,100 MG/KG 3.5 76,700 

4.8 4.8 4.8 MG/KG 0.61 0.32 

163 163 163 MG/KG 0.23 5,340 

7, 110 7, 110 7, 110 MG/KG 11.0 

148 148 148 MG/KG 0.80 211 

30.8 30.8 30.8 MG/KG 2.2 

60.7 60.7 60.7 MG/KG 0.59 2,850 

35,100 35,100 35,100 MG/KG 1.5 

37.9 37.9 37.9 MG/KG 1.8 130 

19,300 19,300 19,300 MG/KG 7.6 

1,210 1,210 1,210 MG/KG 0.29 382 

0.14 0.14 0.14 MG/KG 0.06 23.0 

224 224 224 MG/KG 9. 1 150 

1,550 1,550 1,550 MG/KG 144 

0.89 0.89 0.89 MG/KG 0.80 383 

2,850 2,850 2,850 HG/KG 17.3 

76.4 76.4 76.4 HG/KG 0.56 537 

206 206 206 MG/KG 0.70 23,000 

64 64 64 UG/KG 390 2,600,000 

46 46 46 UG/KG 390 800,000 

43 43 43 UG/KG 390 2,000,000 

4 4 4 UG/KG 4 1,300 
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0 100,000 0 

2.0 11. 10 0 

0 100,000 0 314.36 0 

0 1,580 0 h 0 

h 0 

0 63,300 0 124.31 0 

0 1,000 0 8.99 

8,300 0 1431.18 0 

0 511 0 2.28 0 

34,100 0 h 0 

0 8,520 0 1.95 0 

0 11,900 0 117.17 0 

0 100,000 0 109.86 

0 27,000,000 0 

0 800,000 0 

0 20,000,000 0 

0 5,600 0 



AROCLOR · 1260 

TPHEXT TPH·EXTRACTABLE UNKNO~N HYDRO. 

TRPH TRPH 

TABLE 4.20-2 (Continued) 

STATISTICAL SUMMARY OF SOIL ANALYTICAL RESULTS- IR-48 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

51 51 51 UG/KG 39 66 

57 57 57 MG/KG 12 1,000 

64 64 64 MG/KG 23 1,000 
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0 340 0 

Oi 

Oi 



Notes: 

CYAN 
EPA 
HPAL 
MG/KG 
O&G 
PCTMST 
PEST 
PHYS 
PRG 
SALIN 
svoc 
TMICROB 
TOC 
TPHEXT 
TPHPRG 
TRPH 
UG/KG 
voe 
a 

b 
C 

d 
e 
f 

g 
h 

TABLE 4.20-2 (Continued) 

STATISTICAL SUMMARY OF SOIL ANALYTICAL RESULTS - IR-48 
HUNTERS POINT SIDPYARD, PARCEL D REMEDIAL INVESTIGATION 

Cyanide 
U.S. Environmental Protection Agency 
Hunters Point ambient level 
Milligram per kilogram 
Total oil and grease 
Percent moisture 
Pesticide/polychlorinated biphenyl 
Physical characteristic 
Preliminary remediation goal 
Salinity 
Semivolatite organic compound 
Coliform 
Total organic carbon 
Total petroleum hydrocarbons-extractable 
Total petroleum hydrocarbons-purgeable 
Total recoverable petroleum hydrocarbons 
Microgram per kilogram 
Volatile organic compound 

Organic results of less than 10 are reported to one significant figure 1 and results of greater than or equal to 1 □ are reported to two significant figures. 
Inorganic results of less than 10 are reported to two significant figures, and results of greater than or equal to 10 are reported to three significant figures. 
Values that are not nondetects are compared to screening criteria before the significant figure rule is applied. Both the value and the screening criteria are 
then rounded for reporting purposes. 
Blank boxes indicate that screening critera have not been established for these analytes. 
Total number of samples analyzed 
Total number of samples showing concentrations greater than detection limit 
Total number of samples showing concentrations greater than residential PRG 
Total number of samples showing concentrations greater than industrial PRG 
California-modified PRGs were used for the fol towing analytes: 1,2-Dibromo-3-chloropropane, benzo(a)pyrene, benzo(k]fluoranthene, cadmium, chromium VI, 
chrysene, lead, nickel, and tetrachloroethylene (PCE). 
For the analytes listed below, Region IX PRGs are not available; therefore, PRGs for similar chemicals were used as follows: 

Analyte: 

2-Methylnapthalene 
Acenaphthylene 
Alpha-chlordane 
Aroclor-1260 
Benzo(g,h,i)perylene 
Del ta BHC 
Endosul fan I 
Endosulfan sulfate 
Endrin aldehyde 
Endrin ketone 
Galllila-chlordane 
Phenanthrene 

Similar Analyte: 

Naphthalene 
Acenaphthene 
Chlordane 
Polychlorinated biphenyls 
Naphthalene 
HCH-technical 
Endosul fan 
Endosul fan 
Endrin 
Endrin 
Chlordane 
Naphthalene 

Total number of samples showing concentrations greater than HPAL 
HPALs for chromium, cobalt, and nickel are based on the concentration of magnesium in each sample; thus, no single value applies to alt samples. 
The range of HPAL values for chromiun, cobalt, and nickel are 304.087 to 304.087, 44.125 to 44.125, and 437.347 to 437.347 mg/kg respectively. 
Total number of samples showing concentrations greater than TPH, TRPH, or O&G screening level, not PRG value 
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TABLE 4.20-3 

SOIL ANALYTICAL RESULTS- JR-48 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Number 

Sampling Depth (feet bgs) 

Sample Number 

Sample Date 

Metal (mg/kg) 

ALUMINUM 
ARSENIC 
BARIUM 
CALCIUM 

CHROMIUM 
COBALT 
COPPER 
IRON 

LEAO 
MAGNESIUM 
MANGANESE 
MERCURY 

NICKEL 
POTASSIUM 
SELENIUM 
SODIUM 

VANADIUM 
ZINC 

PA48TA01 

3.00 

9311A696 

03/16/93 

148 
30.8 
60.7 

35, 100 

Semivolatile Organic Compound (ug/kg) 

FLUORANTHENE 
PHENANTHRENE 
PYRENE 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

4,4 1 -DDT 
AROCLOR-1260 

TPH-Extractable (mg/kg) 

64 
46 
43 

4 
51 

TPH-EXTRACTABLE UNKNO~N HYDROCARBON 57 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 

TRPH 64 
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Station Number 

Sampt ing Depth (feet 

Sample Number 

Sample Date 
I 

bgs) 

TABLE 4.20-3 (Continued) 

SOIL ANALYfICAL RESULTS- IR-48 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

PA48TA01 

3.00 

9311A696 

03/16/93 

pH (pH units) 

PH 

Notes: 

bgs 
mg/kg 
NA 
ND() 
~g/kg 

• 
# 
a 

Below ground surface 
Milligram per kilogram 
Not analyzed 

8.8 

Not detected (detection limit in parentheses) 
Microgram per kilogram 

Detected concentration greater than U.S. Environmental Protection Agency Region IX preliminary remediation goals (PRG) for residential use 
Detected concentration greater than u.s_ Environmental Protection Agency Region IX PRG for industrial use 
Detected concentration greater than the Hunters Point ambient level. 

[]fill Detected concentration greater than at least one screening criterion. 
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TABLE 4.24-1 

SUMMARY OF SOIL ANALYTICAL TESTS- IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

V, 
0 "' r z r V, 0 r " ~ % V, !'i V, ~ e "' X "' 0 w % X < :,; r V, u u w Q. % 

"' "' < 0 r " % r V, ► ~ ~ 0 i u % % Q. u 
STATION NO. SAMPLE NO. % V, % ► w ~ < u w % % ~ 0 > 0 Q. Q. "' 0 

< < u u □ :,; Q. Q. Q. Q. Q. V, V, r r r r r > 

IR16B012 9420R152 ✓ ✓ 

IR16B012 9420R153 ✓ ✓ 

IR16B012 9420R154 ✓ ✓ 

IR16B013 9424T282 ✓ ✓ 

IR16B013 9424T283 ✓ ✓ 

IR16B013 9424T284 ✓ 

IR16B014 9424T285 ✓ ✓ 

IR16B014 9424T286 ✓ ✓ 

IR16B014 9424T287 ✓ ✓ 

IR16B019 9551J717 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR16B019 9551J718 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR16B019 9551J719 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR16B019 9551J720 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR16B019 9551J721 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR16B020 9551 J724 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR16B020 9551J725 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR16B020 9551J726 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR16B021 9551J707 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR16B021 9551J708 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR16B021 9551J709 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR16B021 9551J711 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR16B022 9551J712 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR16B022 9551J713 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR16B022 9551J714 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

!R50B014 9420L472 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

!R50B014 9420L473 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR50B014 9420L474 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

!R50B014 9420L475 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

!R50B014 9420L477 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

!R50B014 9420L478 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

!R50MY15A 9422R223 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

!R50MY15A 9422R224 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR50MY15A 9422R225 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

!R50MY15A 9422R226 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR50MY15A 9422R227 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

!R53B013 9421L491 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

!R53B013 9421L492 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 
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STATION NO. 

IR53BO13 

IR53BO13 

IR53BO13 

IR53BO14 

IR53BO14 

IR53BO14 

IR53BO14 

IR53BO14 

I R53BO15 

IR53BO15 

IR53BO15 

IR53BO15 

IR53BO15 

IR53BO16 

IR53BO16 

IR53BO16 

IR53BO16 

IR53BO16 

IR53BO16 

!R53BO17 

IR53BO17 

IR53BO17 

!R53BO17 

IR53BO17 

IR53BO17 

!R53BO18 

!R53BO18 

IR53BO18 

IR53BO18 

IR53BO18A 

IR53BO18A 

IR53BO19 

IR53BO19 

!R53BO19 

IR53BO2O 

IR53BO2O 

TABLE 4.24-1 (Continued) 

SUMMARY OF SOIL ANALYTICAL TESTS - IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

"' 0 
"' .... z .... "' 0 z "' ~ J "' z e "' 8 w z X "' "' .... "' u u 

"' "' "' 0 .... '-' z .... "' ► J 5 0 i u 
SAMPLE NO. z "' z ► w ig "' u w z z "' ,. 0 "' < u u 0 "' 0. 0. 0. 0. 0. "' "' "' .... .... 
9421L493 ✓ ✓ ✓ ✓ ✓ 

9421L494 ✓ ✓ ✓ ✓ ✓ 

9421L495 ✓ ✓ ✓ ✓ ✓ 

9421L498 ✓ ✓ ✓ ✓ ✓ 

9421L499 ✓ ✓ ✓ ✓ ✓ 

9421L5OO ✓ ✓ ✓ ✓ ✓ 

9421L5O1 ✓ ✓ ✓ ✓ ✓ 

9421L5O2 ✓ ✓ ✓ ✓ ✓ 

9421L5O3 ✓ ✓ ✓ ✓ ✓ 

9421L5O4 ✓ ✓ ✓ ✓ ✓ 

9421L5O5 ✓ ✓ ✓ ✓ ✓ 

9421L5O6 ✓ ✓ ✓ ✓ ✓ 

9421L5O7 ✓ ✓ ✓ ✓ ✓ 

9421 L5O8 ✓ ✓ ✓ ✓ 

9421L5O9 ✓ ✓ ✓ ✓ 

9421L51O ✓ ✓ ✓ ✓ 

9421L511 ✓ ✓ ✓ ✓ 

9421L512 ✓ ✓ ✓ ✓ 

9421L513 ✓ ✓ ✓ ✓ 

9428C362 ✓ ✓ ✓ ✓ ✓ 

9428C363 ✓ ✓ ✓ ✓ ✓ 

9428C364 ✓ ✓ ✓ ✓ ✓ 

9428C365 ✓ ✓ ✓ ✓ ✓ 

9428C366 ✓ ✓ ✓ ✓ ✓ 

9428C367 ✓ ✓ ✓ ✓ ✓ 

9428C355 ✓ ✓ ✓ ✓ ✓ 

9428C356 ✓ ✓ ✓ ✓ ✓ 

9428C358 ✓ ✓ ✓ ✓ ✓ 

9428C359 ✓ ✓ ✓ ✓ ✓ 

9428C353 ✓ ✓ ✓ ✓ ✓ 

9428C354 ✓ ✓ ✓ ✓ ✓ 

9423R269 ✓ ✓ ✓ ✓ ✓ 

9423R27O ✓ ✓ ✓ ✓ ✓ 

9423R271 ✓ ✓ ✓ ✓ ✓ 

9423R266 ✓ ✓ ✓ ✓ ✓ 

9423R267 ✓ ✓ ✓ ✓ ✓ 
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.... '-' 
X "' w 0. z 
z z 0. u 
0. 0. "' ~ .... .... .... 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 



STATION NO, 

IR53B020 

IR53B021 

IR53B021 

IR53B021 

!R53B022 

IR53B022 

IR53B022 

IR53B023 

IR53B023 

IR53B023 

IR53B024 

IR53B024 

IR53B024 

IR53B025 

IR53B025 

!R53B025 

IR53B026 

IR53B026 

IR53B026 

IR53B027 

IR53B027 

!R53B028 

IR53B028 

!R53B029 

IR53B029 

!R53B029 

IR53B030 

IR53B030 

IR53B031 

!R53B031 

IR53B031 

IR69B001 

IR69B001 

!R69B001 

IR69B001 

IR69B001 

TABLE 4.24-1 (Continued) 

SUMMARY OF SOIL ANALYTICAL TESTS - IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

,,, 
0 "' r z r ,,, 0 z ,,, 

i'5 ~ ,,, ::: !', ~ 

2 w z X < :E r ,,, u u 
"' ~ < 0 r " : r ,,, 

► ~ ~ 0 i' u 
SAMPLE NO. z ,,, : ► w ~ < u w : : < 0 > 0 

"' "' u u C, :E Q. Q. Q. Q. Q. ,,, ,,, ,,, r r 

9423R268 ✓ ✓ ✓ ✓ ✓ 

9423R263 ✓ ✓ ✓ ✓ ✓ 

9423R264 ✓ ✓ ✓ ✓ ✓ 

9423R265 ✓ ✓ ✓ ✓ ✓ 

9423R260 ✓ ✓ ✓ ✓ ✓ 

9423R261 ✓ ✓ ✓ ✓ ✓ 

9423R262 ✓ ✓ ✓ ✓ ✓ 

9425T400 ✓ ✓ ✓ ✓ ✓ 

9425T401 ✓ ✓ ✓ ✓ ✓ 

9425T402 ✓ ✓ ✓ ✓ ✓ 

9425T404 ✓ ✓ ✓ ✓ ✓ 

9425T405 ✓ ✓ ✓ ✓ ✓ 

9425T406 ✓ ✓ ✓ ✓ ✓ 

9426N553 ✓ ✓ ✓ ✓ ✓ 

9426N554 ✓ ✓ ✓ ✓ ✓ 

9426N555 ✓ ✓ ✓ ✓ ✓ 

9426N556 ✓ ✓ ✓ ✓ ✓ 

9426N557 ✓ ✓ ✓ ✓ ✓ 

9426N558 ✓ ✓ ✓ ✓ ✓ 

9601J770 ✓ ✓ ✓ ✓ ✓ 

9601J771 ✓ ✓ ✓ ✓ ✓ 

9601 J773 ✓ ✓ ✓ ✓ ✓ 

9601 J774 ✓ ✓ ✓ ✓ ✓ 

9601J778 ✓ ✓ ✓ ✓ ✓ 

9601J779 ✓ ✓ ✓ ✓ ✓ 

9601J780 ✓ ✓ ✓ ✓ ✓ 

9604J782 ✓ ✓ ✓ ✓ ✓ 

9604J783 ✓ ✓ ✓ ✓ ✓ 

9604J786 ✓ ✓ ✓ ✓ ✓ 

9604J787 ✓ ✓ ✓ ✓ ✓ 

9604J788 ✓ ✓ ✓ ✓ ✓ 

9536J158 ✓ ✓ ✓ ✓ ✓ 

9536J159 ✓ ✓ ✓ ✓ ✓ 

9536J160 ✓ ✓ 

9536J161 ✓ ✓ ✓ ✓ ✓ 

9536J 162 ✓ ✓ ✓ ✓ ✓ 
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r " X ~ 
w Q. : 
: : Q. u 
Q. Q. ~ 0 
r r r > 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 



STAT ION NO. 

IR69BOO1 

!R69BOO1 

IR69BOO1 

!R69BOO1 

IR69BOO2 

IR69BOO2 

IR69BOO2 

IR69BOO2 

!R69BOO3 

IR69BOO3 

!R69BOO3 

IR69BOO3 

IR69BOO4 

IR69BOO4 

IR69BOO4 

I R69BOO4 

IR69BOO5 

IR69BOO5 

IR69BOO5 

I R69BOO5 

IR69BOO6 

!R69BOO6 

!R69BOO6 

PA16BOO1 

PA16BOO1 

PA16BOO2 

PA16BOO2 

PA16BOO3 

PA16BOO3 

PA16BOO4 

PA16BOO4 

PA16BOO5 

PA16BOOS 

PA168OO6 

PA16BOO6 

PA16BO17B 

TABLE 4.24-1 (Continued) 

SUMMARY OF SOIL ANALYTICAL TESTS - IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

"' 0 a, r z r "' 0 z "' ~ ~ "' ~ ~ ~ 0 w z X " "' r "' u u a, ~ " 0 r '-' ~ r "' >- ~ ~ 0 i' u 
SAMPLE NO. z "' ~ >- w "' " u w ~ ~ " 0 ,. 0 

" " u u 0 "' 0 ~ ~ ~ ~ ~ "' "' "' r r 

9536J 163 ✓ ✓ ✓ ✓ ✓ 

9536J164 ✓ ✓ ✓ ✓ ✓ 

9536J165 ✓ ✓ 

9536J166 ✓ ✓ ✓ ✓ ✓ 

9536J167 ✓ ✓ ✓ ✓ ✓ 

9536J168 ✓ ✓ ✓ ✓ ✓ 

9536J169 ✓ ✓ ✓ ✓ ✓ . 
9536J17O ✓ ✓ ✓ ✓ ✓ 

9536J 171 ✓ ✓ ✓ ✓ ✓ 

9536J172 ✓ ✓ ✓ ✓ ✓ 

9536J173 ✓ ✓ ✓ ✓ ✓ 

9536J174 ✓ ✓ ✓ ✓ ✓ 

9536J179 ✓ ✓ ✓ ✓ ✓ 

9536J18O ✓ ✓ ✓ ✓ ✓ 

9536J181 ✓ ✓ ✓ ✓ ✓ 

9536J182 ✓ ✓ ✓ ✓ ✓ 

9536J175 j j j ✓ j 

9536J176 j j ✓ ✓ ✓ 

9536J177 ✓ ✓ ✓ ✓ ✓ 

9536J 178 ✓ ✓ ✓ ✓ ✓ 

96O5J827 ✓ ✓ ✓ ✓ ✓ 

96O5J828 ✓ ✓ ✓ ✓ ✓ 

96O5J829 ✓ ✓ ✓ ✓ ✓ 

91O6G6O5 ✓ 

91O6G6O6 ✓ 

91O6H589 ✓ 

91O6H59O ✓ 

91O6H587 ✓ 

91O6H588 j 

91O6H595 ✓ 

91O6H596 ✓ 

91O5G599 ✓ 

91O5G6OO ✓ 

91O6H593 ✓ 

91O6H594 ✓ 

91O6G6O3 ✓ 
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r '-' >< ~ 
w ~ ~ 
~ ~ ~ u 
~ ~ ~ 0 
r r r ,. 
✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

j ✓ ✓ j 

✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 



TABLE 4.24-1 (Continued) 

SUMMARY OF SOIL ANALYTICAL TESTS- IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

STATION NO. SAMPLE NO. 

PA16B017B 9106G604 

PA16B018A 9106H591 

PA16MW16A 9106G601 

PA16MW16A 9106G602 

PA16MW18A 9106H592 

PA51SS20 9310J392 

PA53SS03 9309J350 

PA53SS04 9309J351 

PA53SS09 9310J367 

PA53SS10 9310J368 

PA53SS11 9310J390 

PA53SS12 9310J391 

Notes: 

CHROMIUM VI 
Cyanide 

z 
8 
z ., 

CHROM 
CYAN 
DIOXIN 
O&G 

Dioxins and Furans 
Total oil and grease 

~ 
0 
~ z 
~ i!i w z X 

"' "' ., 0 
~ ~ ► -., u u C 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

Polynuclear aromatic hydrocarbons 
Percent moisture 
Pesticides/polychlorinated biphenyls 
Physical character·istic 
Salinity 
Semivolatile organic compounds 
Total dissolved solids 
Total organic carbon 
Coliform 

J ., 
~ 
w 
"' 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

PAH 
PCTMST 
PEST 
PHYS 
SALIN 
svoc 
SOLIDS 
TOC 
TMICROB 
TPHEXT 
TPHPRG 
TRPH 
voe 

Total petroleum hydrocarbons-extractable 
Total petroleum hydrocarbons-purgeable 
Total recoverable petroleum hydrocarbons 
Volatile organic compounds 

"' ~ ~ 0 
~ z e "' "' ~ ~ - u u 

"' ~ ~ ~ ► J J g i u 
\'l ., u w ~ ~ ., 0 0 

0. 0. 0. 0. 0. ~ ~ ~ ~ ~ 

✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 
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~ "' X ~ 
w 0. ~ 
~ ~ 0. u 
0. 0. "' g 
~ ~ ~ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 



METAL ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYL LI UH 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

MOLYBDENUM 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SOOIUH 

THALLIUM 

TABLE 4.24-2 

STATISTICAL SUMMARY OF SOIL ANALYTICAL RESULTS- IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

=·=-·-:-:-:-:-:=:-:-::::::::::::;:;:;:;.;-:-:-: :· :-:-:-:.:,:.:-:.:-::::;.;:::::::·:;:: 

2,850 48, 100 17,200 MG/KG 4.4 136 136 76,700 0 

0.26 13.0 2.6 MG/KG 0.49 133 48 30.7 0 

1.5 16.6 5.4 MG/KG 0.42 136 128 0.32 128 

7.6 634 122 MG/KG 0.49 136 136 5,340 0 

0.09 1. 1 0.45 MG/KG 0.09 136 37 0.14 34 

0. 11 4 .1 1.4 MG/KG 0.06 136 26 9.0 0 

1,640 151,000 16,200 MG/KG 11.8 136 131 

18.0 791 133 HG/KG 0.26 136 136 211 29 

4.5 104 22.7 MG/KG 0.21 136 136 

1.9 1,340 55.7 MG/KG 0.20 136 124 2,850 0 

6,020 65,700 28,600 HG/KG 4.0 136 136 

1.6 1,380 42.3 MG/KG 0.44 136 129 130 7 

2,160 180,000 26,300 MG/KG 9.0 136 136 

129 3,500 764 MG/KG 0. 11 136 136 382 85 

0.03 2.8 0.20 MG/KG 0.05 136 54 23.0 0 

0.53 3.7 1 . 5 MG/KG 0.69 136 18 383 0 

20.5 1,630 182 MG/KG 0.65 136 136 150 47 

376 4,310 1,290 MG/KG 22.0 136 129 

0.56 4.5 1.3 MG/KG 0. 73 136 15 383 0 

0.47 3.1 1.4 MG/KG 0.45 136 3 383 0 

74.5 5,840 951 HG/KG 27.0 136 58 

0.49 3.5 1. 7 MG/KG 0.43 136 11 
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.lllt~ii 
100,000 0 

681 0 9.05 2 

2.0 126 11. 10 9 

100,000 0 314.36 7 

1.1 0 0.71 3 

852 0 3.14 4 

1,580 0 h 0 

h 3 

63,300 0 124.31 12 

1,000 8.99 45 

8,300 0 1431. 18 19 

511 0 2.28 

8,520 0 2.68 2 

34,100 0 h 0 

8,520 0 1.95 3 

8,520 0 1.43 

0.81 6 



VANADIUM 

ZINC 

voe 1, 1,2,2-TETRACHLOROETHANE 

2·BUTANONE 

2-HEXANONE 

4·METHYL·2·PENTANONE 

ACETONE 

BENZENE 

CARBON DISULFIDE 

CHLOROFORM 

ETHYLBENZENE 

METHYLENE CHLORIDE 

TETRACHLOROETHENE 

TOLUENE 

XYLENE (TOTAL) 

svoc 2·METHYLNAPHTHALENE 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

TABLE 4.24-2 (Continued) 

STATISTICAL SUMMARY OF SOIL ANALYTICAL RESULTS- IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

14.4 172 63.1 MG/KG 0.22 136 136 537 

13.9 1,160 82.3 MG/KG 0.41 136 135 23,000 

10 10 10 UG/KG 10 116 900 

10 10 10 UG/KG 16 116 8,700,000 

10 14 12 UG/KG 10 116 2 

3 12 9 UG/KG 10 116 4 5,200,000 

6 35 22 UG/KG 11 116 10 2,000,000 

4 10 7 UG/KG 10 116 3 1,400 

0.8 24 9 UG/KG 12 116 10 16,000 

7 3 UG/KG 25 116 3 530 

17 17 17 UG/KG 54 116 2,900,000 

4 26 13 UG/KG 11 116 3 11,000 

35 35 35 UG/KG 54 116 7,000 

3 3 3 UG/KG 11 116 1,900,000 

3 220 57 UG/KG 21 116 4 980,000 

25 47 34 UG/KG 390 127 5 800,000 

29 1,000 280 UG/KG 1,600 126 5 360,000 

22 190 110 UG/KG 520 126 5 360,000 

25 880 300 UG/KG 500 126 6 19,000 

31 3,100 740 UG/KG 510 126 8 610 

57 4,100 920 UG/KG 1,300 123 9 61 

22 1,700 490 UG/KG 480 123 9 610 
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0 11,900 0 117.17 19 

0 100,000 0 109.86 19 

0 2,400 0 

0 34,000,000 0 

0 55,000,000 0 

0 8,400,000 0 

0 3,200 0 

0 52,000 0 

0 1,100 0 

0 3,100,000 0 

0 25,000 0 

0 25,000 0 

0 2,700,000 0 

0 980,000 0 

0 800,000 0 

0 360,000 0 

0 360,000 0 

0 19,000 0 

2 2,600 

7 260 6 

3 2,600 0 



BENZO(G,H,l)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2·ETHYLHEXYl)PHTHALATE 

CARBAZOLE 

CHRYSENE 

Ol·N·BUTYLPHTHALATE 

OIBENZ(A,HJANTHRACENE 

DIBENZOFURAN 

FLUORANTHENE 

FLUORENE 

INOEN0(1,2,3·CD)PYRENE 

NAPHTHALENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PYRENE 

PEST 4,4'-DDl 

ALPHA·CHLORDANE 

O!ELORIN 

ENOOSULFAN I 

ENORlN 

ENORIN ALDEHYDE 

ENORIN KETOME 

TABLE 4.24-2 (Continued) 

STATISTICAL SUMMARY OF SOIL ANALYTICAL RESULTS - IR-53 
HlNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

110 3,800 1,100 UG/KG 1,400 124 8 800,000 

62 1,200 420 UG/KG 540 123 7 610 

170 690 430 UG/KG 360 127 2 32,000 

53 53 53 UG/KG 350 126 22,000 

46 3,100 810 UG/KG 490 127 9 6,100 

140 140 140 UG/KG 390 126 6,500,000 

79 570 320 UG/KG 540 123 4 61 

16 48 32 'UG/KG 360 126 6 260,000 

22 1 5,600 740 UG/KG 640 127 19 2,600,000 

23 780 170"UG/KG 670 126 8 300,000 

120 2,600 920 UG/KG 560 123 6 610 

32 1,000 270 Uli/KG 1,200 127 5 800,000 

81 600 260 UG/KG 880 126 3 2,500 

26 3,000 490 UG/KG 590 127 20 800,000 

16 13,000 1,100 UG/KG 590 127 23 2,000,000 

2 16 10 UG/KG 4 125 3 1,300 

3 3 3 UG/KG 3 125 340 

0,5 0.5 0,5 UG/KG 3 125 28 

6 6 6 UG/KG 3 125 1 3,300 

0.5 0.5 0.5 UG/KG 3 125 20,000 

5 5 5 UG/KG 4 125 20,000 

4 4 4 UG/KG 4 125 20,000 
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~1ilfl1!l l'ff4l~ ~11illlw?f ••• 0 800,000 0 

2 26,000 0 

0 140,000 0 

0 95,000 0 

0 24,000 0 

0 68,000,000 0 

4 260 2 

0 2,700,000 0 

0 27,000,000 0 

0 300,000 0 

3 2,600 0 

0 800,000 0 

0 7,900 0 

0 800,000 0 

0 20,000,000 0 

0 5,600 0 

0 1,500 0 

0 120 0 

0 34,000 0 

0 200,000 0 

0 200,000 0 

0 200,000 0 



HEPTACHLOR EPOXIDE 

AROCLOR-1248 

AROCLOR-1260 

TPHPRG TPH-GASOLINE 

TPHEXT TPH-DIESEL 

TPH-EXTRACTABLE UNKNO\,JN HYDRO. 

TPH-MOTOR OIL 

TRPH TRPH 

o&G TOTAL OIL & GREASE 

PHYS ORY BULK DENSITY 

GRAIN SIZE ANALYSIS - %CLAY 

GRAIN SIZE ANALYSIS - %COBBLE. 

GRAIN SIZE ANALYSIS - %GRAVEL 

GRAIN SIZE ANALYSIS - %SAND 

GRAIN SIZE ANALYSIS - %SILT 

MOISTURE CONTENT 

POROSITY 

~ET BULK DENSITY 

TDC TOTAL ORGANIC CARBON 

TABLE 4.24-2 (Continued) 

STATISTICAL SUMMARY OF SOIL ANALYTICAL RESULTS- IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

1 UG/KG 2 125 49 

170 170 170 UG/KG 69 126 

19 370 230 UG/KG 80 126 4 66 

0.3 900 94 MG/KG 16 127 11 100 

6 6,000 430 MG/KG 120 127 26 1,000 

6 150 52 MG/KG 5 14 5 1,000 

6 12,000 470 MG/KG 65 121 67 1,000 

4 34,000 1,000 MG/KG 66 121 66 1,000 

430 30,000 9,800 MG/KG 37 6 6 1,000 

80 110 97 % 0 2 2 

6 34 20 % 0 2 2 

0 0 0 % 0 2 2 

0 3 2 % 0 2 2 

32 88 60 % 0 2 2 

2 34 18 % 0 2 2 

18 40 29 % 0 2 2 

33 53 43 % 0 2 2 

110 130 120 % 0 2 2 

810,000 810,000 810,000 UG/KG 100,000 2 
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0 210 0 

3 340 

1 i 

3i 

Di 

4i 

8i 

4i 



Notes: 

CYAN 
EPA 
HPAL 
MG/KG 
O&G 
PCTMST 
PEST 
PHYS 
PRG 
SALIN 
svoc 
TMICROB 
TOC 
TPHEXT 
TPHPRG 
TRPH 
UG/KG 
voe 

a 

b 
C 
d 
e 
f 

g 
h 

TABLE 4.24-2 (Continued) 

STATISTICAL SUMMARY OF SOIL ANALYTICAL RESULTS- IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Cyanide 
U.S. Envirormental Protection Agency 
Hunters Point ant>ient level 
Milligram per kilogram 
Total oil and grease 
Percent moisture 
Pesticide/polychlorinated biphenyl 
Physical characteristic 
Preliminary remediation goal 
Salinity 
Semivolatile organic corrpound 
Coliform 
Total organic carbon 
Total petroleum hydrocarbons-extractable 
Total petroleum hydrocarbons-purgeable 
Total recoverable petroleum hydrocarbons 
Microgram per kilogram 
Volatile organic CC>lll>OUnd 

Organic results of less than 10 are reported to one significant figure, and results of greater than or equal to 10 are reported to two significant figures. 
Inorganic results of less than 10 are reported to two significant figures, and results of greater than or equal to 10 are reported to three significant figures. 
Values that are not nondetects are COOl)ared to screening criteria before the significant figure rule is applied. Both the value and the screening criteria are 
then rounded for reporting purposes. 
Blank boxes indicate that screening critera have not been established for these analytes. 
Total nurrber of sarrples analyzed 
Total nU!Der of saq:,les showing concentrations greater than detection limit 
Total nU!Der of saq:,les showing concentrations greater than residential PRG 
Total nU!Der of sarrples showing concentrations greater than industrial PRG 
California-modified PRGs were used for the following analytes: 1,2-Dibromo-3·chloropropane, benzo[a]pyrene, benzo[k]fluoranthene, caaniun, chromiun VI, 
chrysene, lead, nickel, and tetrachloroethylene (PCE). 
For the analytes listed below, Region IX PRGs are not available; therefore, PRGs for similar chemicals were used as follows: 

Analyte: 

2-Methylnapthalene 
Acenaphthylene 
Alpha-chlordane 
Aroclor-1260 
Benzo(g,h,i)perylene 
Del ta BHC 
Endosul fan I 
Endosulfan sulfate 
Endrin aldehyde 
Endrin ketone 
Garmia-chlordane 
Phenanthrene 

Similar Analyte: 

Naphthalene 
Acenaphthene 
Chlordane 
Potychtorinated biphenyls 
Naptithalene 
HCH·technical 
Endosulfan 
Endosul fan 
Endrin 
Endrin 
Chlordane 
Naphthalene 

Total nU!Der of saq:,les showing concentrations greater than HPAL 
HPAls for chromiun, cobalt, and nickel are based on the concentration of magnesiun in each saq:,le; thus, no single value applies to all sarrples. 
The range of HPAL values for chromiun, cobalt, and nickel are 67.142 to 1417.778, 14.176 to 140.364,. and 54.714 to 3637.456 mg/kg respectively. 
Total nU!Der of saq:,les showing concentrations greater than TPH, TRPH, or o&G screening level, not PRG value 
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TABLE 4.24-3 

SOIL ANALYTICAL RESULTS- IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nurber IR16B012 IR16B012 IR16B012 IR16B013 IR16B013 IR16B013 IR16B014 

Sa!ll)ling Depth (feet bgs) 1. 75 6.25 11.25 1. 75 6.25 10.25 0.75 

Sample Nurber 9420R152 9420R153 9420R154 9424T282 9424T283 9424T284 9424T285 

Sample Date 05/20/94 05/20/94 05/20/94 06/15/94 06/15/94 06/15/94 06/15/94 

Metal (mg/kg) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

26,400 40,100 38,900 27,200 39,300 36,200 28 300 

•n\ffii;:]i;i!n HI? miflzfa~~n •········•········•· ..•..•• ~~<&ri1;wt• ······••> itt1gi\lrliI ••tt·••L .\%:iJilfid n•••t I~tft;i~l n•·•·•·· ~5]~1irnr•·· 
217 79.6 170 174 117 235 232 

BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 

COBALT 
COPPER 
IRON 
LEAD 

MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 

NICKEL 
POTASSIUM 
SELENIUM 
SILVER 

SOOIUM 
THALLIUM 
VANADIUM 
ZINC 

Volatile Organic Compound (ug/kg) 

1, 1,2,2-TETRACHLOROETHANE 
2-BUTANONE 
2-HEXANONE 
4·METHYL·2·PENTANONE 

ACETONE 
BENZENE 
CARBON DISULFIDE 
CHLOROFORM 

ETHYLBENZENE 
METHYLENE CHLORIDE 

20,000 
134 

28.7 
63.3 

45,300 
5.3 

ND (343) 
ND (0.42) 

a~~@ n 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 

29.2 
36.0 

48, 100 
7.0 

1,660 
0.82 

ND (0.44) 

ND (339) 
NO (0.44) 

81.9 
70.6 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 

37.3 
40.0 

51,500 
5.8 

ND (0.45) 

ND (502) 
NO (0.45) 

92.7 
78.6 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
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NO (0.55) . ND.(9,Q.2t ••.•• ·•·• "0 ,n .,. ..• NO(Q,91) ..... 

n:;I~:~~~t? n•••n t~g:~i~~t~\ tnn ttt~~i,tn •••··•? ••t•••~~•;~!~n·•·•·I•••·•·•·•· 
ND (0.34) ND (0.76) ND (0.54) 0.53 

74.2 i&litn 
1,160 817 

ND (0.48) ND (0.53) 
ND (0.09) ND (0.10) 

ND (17.8) 
NO (0.16) 

103 
69.7 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 

ND (0.36) ND (0.35) 
ND (0.07) ND (0.06) 

ND (13.1) 

iiii~Iil ND (0.19) 
91.4 
89.3 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 



TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-53 
IRJNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nl.l!ber !R16S012 lR16S012 !R16B012 lR16B013 !R16B013 

s~Ung Depth {feet bgs) 1. 75 6.25 11.25 1. 75 6.25 

Sample Nl.liber 9420R152 9420R153 9420R154 94241282 94241283 

Sample Date 05/20/94 05/20/94 05/20/94 06/15/94 06/15/94 

Volatile Organic Compound (ug/kg) 
TETRACHLOROETHENE 

I 
NA NA I ~A NA HA 

TOLUENE NA NA NA NA NA 
XYLENE (TOTAL) NA NA 

' 
NA NA NA 

Semivolatile Organic Compound (ug/kg) 
2-METHYLNAPHTHALENE NA NA NA NA NA 
ACENAPHTHENE NA NA NA NA NA 
ACENAPHTHYLENE NA NA NA NA NA 
ANTHRACENE NA NA NA NA NA 

BENZO(A)AN!HRACENE NA NA NA NA NA 
BENZO(A)PYRENE NA NA NA NA NA 
BENZO(B)FLUORANlHENE NA NA NA NA NA 
8ENZO(G,H,l)PERYLENE NA NA NA NA NA 

BENZO(K)FLUORANTHENE NA NA NA NA NA 
BlS(Z·ETHYLHEXYL)PHlHALAlE NA NA NA NA NA 
CARBAZOLE NA NA NA NA NA 
CHRYSENE NA NA NA NA NA 

Dl·N·BUTYLPHTHALATE NA NA NA NA NA 
D18ENZ(A,H)ANTHRACENE NA NA NA NA NA 
Ol8ENZOFURAN NA NA NA NA NA 
FLUORANTHENE NA NA NA NA NA 

fLUORENE NA NA NA NA NA 
lNDEN0(1,2,3-CD)PYRENE NA NA NA NA NA 
NAPHTHALENE NA NA NA NA NA 
PENTACHLOROPHENOL NA NA NA NA NA 

PHENANTHRENE NA NA NA NA NA 
PYRENE NA NA NA NA NA 

Pesticide/Polychlorinated Biphenyl (ug/kg) 
4,4 1 -DOT NA NA NA NA NA 
ALPHA·CHLOROANE NA NA NA NA NA 
DlElDR!N NA NA NA NA NA 
ENDOSULFAN ! NA NA NA NA NA 

ENORIN NA NA NA NA NA 
ENOR!H ALDEHYDE NA NA NA NA NA 
ENDRIN KETONE NA NA NA NA NA 

IR168013 lR16B014 

10.25 0.75 

94241284 94241285 

06/15/94 06/15/94 

HA NA 
NA NA 
HA NA 

NA HA 
NA NA 
NA NA 
NA NA 

NA NA 
NA MA 
NA NA 
NA NA 

NA NA 
NA HA 
NA NA 
NA 

' 
NA 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 



TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS - IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nt..ni:>er JR16B012 IR16B012 IR16B012 IR16B013 JR16B013 

Sarrpling Depth (feet bgs) 1.75 6.25 11.25 1. 75 6.25 

Sample Nt..ni:>er 9420R152 9420R153 9420R154 9424T282 9424T283 

Sarrple Date 05/20/94 05/20/94 05/20/94 06/15/94 06/15/94 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

HEPTACHLOR EPOXIDE NA NA NA NA NA 
AROCLOR-1248 NA NA NA NA NA 
AROCLOR-1260 NA NA NA NA NA 

TPH-Purgeable (mg/kg) 

TPH-GASOLINE NA NA NA NA NA 

TPH-Extractable (mg/kg) 

TPH-DJESEL NA NA NA NA NA 
TPH-EXTRACTABLE UNKNOWN HYDROCARBON NA NA NA NA NA 
TPH-MOTOR OIL NA NA NA NA NA 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 

TRPH NA NA NA NA NA 

Oil and Grease (mg/kg) 

TOTAL OIL & GREASE NA NA NA NA NA 

Percent Moisture ( % ) 

% SOLIDS NA NA NA 90.1 94.3 

pH (pH units) 

PH 8.1 8.2 9.0 NA NA 

Physical Characteristic (%) 

DRY BULK DENSITY NA NA NA NA NA 
GRAIN SIZE A~ALYSJS - %CLAY NA NA NA NA NA 
GRAIN SIZE ANALYSIS • %COBBLES NA NA NA NA NA 
GRAIN SIZE ANALYSIS - %GRAVEL NA NA NA NA NA 

GRAIN SIZE ANALYSIS - %SAND NA NA NA NA NA 
GRAIN SIZE ANALYSIS - %SILT NA NA NA NA NA 
MOISTURE CONTENT NA NA NA NA NA 
POROSITY NA NA NA NA NA 

~ET BULK DENSITY NA NA NA NA NA 
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IR16B013 IR16B014 

10.25 0.75 

9424T284 9424T285 

06/15/94 06/15/94 

NA NA 
NA NA 
NA NA 

NA NA 

NA NA 
NA NA 
NA NA 

NA NA 

NA NA 

NA 93.6 

NA NA 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 



Station Nurber 

Safll)ling Depth (feet bgs) 

Sample Nurber 

Sample Date 

Total Organic Carbon (ug/kg) 

TOTAL ORGANIC CARBON 

TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS - IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR16B012 IR16B012 IR16B012 IR16B013 IR16B013 

1. 75 6.25 11.25 1. 75 6.25 

9420R152 9420R153 9420R154 9424T282 9424T283 

05/20/94 05/20/94 05/20/94 06/15/94 06/15/94 

NA NA NA NA NA 
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IR16B013 IR16B014 

10.25 0.75 

9424T284 9424T285 

06/15/94 06/15/94 

NA NA 



Station NLl'!Der 

Sampling Depth (feet bgs) 

Sample NLl'!Der 

Sample Date 

Metal (mg/kg) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 

COBALT 
COPPER 
IRON 
LEAD 

MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 

NICKEL 
POTASSIUM 
SELENIUM 
SILVER 

SOOIUM 
THALLIUM 
VANADIUM 
ZINC 

Volatile Organic Compound (ug/kg) 

1, 1,2,2-TETRACHLOROETHANE 
2-BUTANONE 
2-HEXANONE 
4-METHYL-2-PENTANONE 

ACETONE 
BENZENE 
CARBON DISULFIDE 
CHLOROFORM 

ETHYLBENZENE 
METHYLENE CHLORIDE 

TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS - IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR16B014 

6.25 

9424T286 

06/15/94 

NO (0.46) 
2.6 

160000 
r1 .4 

23.8 
29.3 

40,800 
6.3 

IR16B014 

10.25 

9424T287 

06/15/94 

IR16B019 

o. 75 

9551J717 

12/20/95 

NO (0.02) 
ND (0.04) 

14,900 
103 

27.0 
31.0 

31,100 
6.2 

lU!if~t > ri~~i r <\ rr 122?~ · · 
ND (0.07) NO (0.10) ND (0.12) 
NO (0.29) NO (0.85) ND (0.13) 

85.5 lift 
1,480 1,590 

ND (0.46) ND (0.45) 
ND (0.08) ND (0.08) 

268 379 
ND (D.17) ND (0.20) 

106 95.5 
73.0 84.4 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 

115 
1,360 

ND (0.49) 
ND (0.11) 

ND (228) 
NO (0.40) 

70.9 
74.9 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
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IR16B019 IR16B019 IR16B019 IR16B019 

6.25 10.25 16.25 20.25 

9551J718 9551J719 9551J720 9551J721 

12/20/95 12/20/95 12/20/95 12/20/95 

ND (0.02) NO (0.06) NO (0.20) NO (0.02) 
ND (0.05) ND (0.05) NO (0.05) ND (0.05) 

r<•••·•t111f~g·tn •••••••••••••• n nm!ltiii n+·•• n n l~I~i n rn ·•·t.•·tt1ie&~~n·•·t>•)••·· 

· ... · .. •· j~}l~gI~/ n t~!l!fl~t r 11~~\7 <I <~~~~: 
ND (0.14) ND (0.14) NO (0.14) ND (0.14) 

•••··>nt!fil;;t >>··•••••·•• t•·t••·~I~~• ••t••·n••••••••• nmnw;m~6~ t••• <••• ••tt•••••••••••••·Rt~%+~••nr•·••••••·•·•·•·•· 
ND (0.53) NO (0.53) ND (D.55) ND (0.52) 
ND (0.11) ND (0.12) ND (0.12) NO (0.11) 

431 NO ( 169) 629 569 
ND (0.43) ND (0.44) ND (D.45) NO (0.43) 

64.3 65.9 45.8 72.9 
83.5 90.4 65_3 107 

ND (11) NO < 11) ND (12) ND (11) 
NO (11) ND ( 11) ND (12) ND ( 11) 
ND (11) ND (11) ND (12) ND (11) 
NO (11) NO ( 11) ND (12) NO (11) 

ND (11) NO (11) ND (12) ND ( 11) 
ND (11) ND (11) ND (12) ND ( 11) 
ND (11) NO ( 11) NO (12) ND ( 11) 
NO (11) NO ( 11) ND (12) ND ( 11) 

ND (11) NO ( 11) ND (12) ND ( 11) 
ND ( 11) NO (11) ND (12) ND ( 11) 



TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station NUTDer IR16B014 IR16B014 IR16B019 IR16B019 IR16B019 
Sarfl)ling Depth (feet bgs) 6.25 10.25 0.75 6.25 10.25 

Sarfl)le NUTber 9424T2B6 9424T287 9551J717 9551J718 9551J719 

Sample Date 06/15/94 06/15/94 12/20/95 12/20/95 12/20/95 

Volatile Organic Compound (ug/kg) 
TETRACHLOROETHENE NA NA NA NO ( 11) NO (11) TOLUENE NA NA NA NO (11) NO (11) XYLENE (TOTAL) NA NA NA NO ( 11) NO (11) 

Semivolatile Organic Compound (ug/kg) 

2-METHYLNAPHTHALENE NA NA NO (350) NO (380) NO (380) ACENAPHTHENE NA NA NO (350) NO (380) NO (380) ACENAPHTHYLENE NA NA NO (350) NO (380) NO (380) AN THRACE NE NA NA NO (350) NO (380) NO (380) 
BENZO(A)ANTHRACENE NA NA NO (350) NO (380) NO (380) BENZO(A)PYRENE NA NA NO (350) NO (380) NO (380) BENZO(B)FLUORANTHENE NA NA NO (350) NO (380) NO (380) BENZO(G,H,l)PERYLENE NA NA NO (350) NO (380) NO (380) 
BENZO(K)FLUORANTHENE NA NA NO (350) NO (380) NO (380) BIS(2-ETHYLHEXYL)PHTHALATE NA NA NO (430) NO (380) NO (380) CARBAZOLE NA NA NO (350) NO (380) NO (380) CHRYSENE NA NA NO (350) NO (380) ND (380) 
DJ-N-BUTYLPHTHALATE NA NA ND (350) NO (380) NO (380) DIBENZ(A,H)ANTHRACENE NA NA NO (350) NO (380) NO (380) DI BENZOFURAN NA NA NO (350) NO (380) NO (380) FLUORANTHENE NA NA NO (350) NO (380) NO (380) 
FLUORENE NA NA ND (350) ND (380) ND (380) INDENO(l,2,3-CD)PYRENE NA NA NO (350) NO (380) ND (380) NAPHTHALENE NA NA ND (350) ND (380) ND (380) PENTACHLOROPHENOL NA NA ND (840) ND (910) NO (920) 
PHENANTHRENE NA NA ND (350) NO (380) ND (380) PYRENE NA NA ND (350) ND (380) ND (380) 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

4,4 1 -DDT NA NA ND (4) ND (4) ND (4) ALPHA-CHLORDANE NA NA NO (2) NO (2) ND (2) OIELORIN NA NA ND (4) NO (4) NO (4) ENDOSULFAN I NA NA ND (2) ND (2) ND (2) 
ENDRIN NA NA ND (4) NO (4) ND (4) ENDRlN ALDEHYDE NA NA NO (4) ND (4) ND (4) ENDRIN KETONE NA NA ND (4) ND (4) NO (4) 

PaaP. 6 

IR16B019 IR16B019 

16.25 20.25 

9551J720 9551J721 

12/20/95 12/20/95 

NO ( 12) NO (11) 
NO ( 12) NO ( 11) 
NO ( 12) NO (11) 

NO (390) NO (370) 
NO (390) NO (370) 
NO (390) NO (370) 
NO (390) NO (370) 

NO (390) NO (370) 
NO (390) NO (370) 
NO (390) NO (370) 
NO (390) NO (370) 

NO (390) NO (370) 
NO (390) NO (370) 
NO (390) NO (370) 
NO (390) NO (370) 

NO (390) NO (370) 
ND (390) NO (370) 
NO (390) NO (370) 
NO (390) NO (370) 

NO (390) NO (370) 
ND (390) ND (370) 
ND (390) ND (370) 
NO (950) ND (900) 

ND (390) NO (370) 
ND (390) ND (370) 

NO (4) ND (4) 
ND (2) ND (2) 
ND (4) NO (4) 
ND (2) ND (2) 

ND (4) NO (4) 
ND (4) NO (4) 
ND (4) ND (4) 



TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station NI..ITlber IR16B014 IR16B014 IR16B019 IR16B019 IR16B019 

Sairpling Depth (feet bgs) 6.25 10.25 0. 75 6.25 10.25 

Sairple Nunber 9424T286 9424T287 9551J717 9551J718 9551J719 

Sairpte Date 06/15/94 06/15/94 12/20/95 12/20/95 12/20/95 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

HEPTACHLOR EPOXIDE NA NA ND (2) ND (2) ND (2) 
AROCLOR-1248 NA NA ND (35) ND (38) ND (38) 
AROCLOR-1260 NA NA ND (35) ND (38) ND (38) 

TPH-Purgeable (mg/kg) 

TPH-GASOLINE NA NA ND (0.5) ND (0.6) ND (0.6) 

TPH-Extractable (mg/kg) 

TPH-DIESEL NA NA ND ( 13) ND ( 11) ND (12) 
TPH-EXTRACTABLE UNKNO'.lN HYDROCARBON NA NA NA NA NA 
TPH-MOTOR OIL NA NA 56 ND ( 11 l ND (12) 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 

TRPH NA NA 120 ND (11) ND ( 12) 

Oil and Grease (mg/kg) 

TOTAL OIL & GREASE NA NA NA NA NA 

Percent Moisture (%) 

% SOLIDS 91.8 83.7 94.8 87.6 86.6 

pH (pH units) 

PH NA NA 8.7 9.4 9.3 

Physical Characteristic (%) 

ORY BULK DENSITY NA NA NA NA NA 
GRAIN SIZE ANALYSIS· %CLAY NA NA NA NA NA 
GRAIN SIZE ANALYSIS· %COBBLES NA NA NA NA NA 
GRAIN SIZE ANALYSIS - %GRAVEL NA NA NA NA NA 

GRAIN SIZE ANALYSIS - %SAND NA NA NA NA NA 
GRAIN SIZE ANALYSIS - %SILT NA NA NA NA NA 
MOISTURE CONTENT NA NA NA NA NA 
POROSITY NA NA NA NA NA 

I.IET BULK DENSITY NA NA NA NA NA 
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IR16B019 IR16B019 

16.25 20.25 

9551J720 9551J721 

12/20/95 12/20/95 

ND (2) ND (2) 
ND (40) ND (37) 
ND (40) ND (37) 

ND (0.6) ND (0.6) 

ND ( 12) 6 
NA NA 
6 13 

ND (12) ND (11) 

NA NA 

84.1 88.7 

9.5 9.0 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 



Station Nl.llt>er 

Salll)ling Depth (feet bgs) 

SalJllle Nurber 

SalJllle Date 

Total Organic Carbon (ug/kg) 

TOTAL ORGANIC CARBON 

TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-53 
IWNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR16B014 IR16B014 IR16B019 IR16B019 JR16B019 

6.25 10.25 0.75 6.25 10.25 

9424T286 9424 T287 9551J717 9551J718 9551J719 

06/15/94 06/15/94 12/20/95 12/20/95 12/20/95 

NA NA NA NA NA 
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IR16B019 IR16B019 

16.25 20.25 

9551J720 9551J721 

12/20/95 12/20/95 

NA NA 



Station Nl.111ber 

Sarrpling Depth (feet bgs) 

Sample N.unber 

Sarrple Date 

Metal (mg/kg) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 

COBALT 
COPPER 
IRON 
LEAD 

MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 

NICKEL 
POTASSIUM 
SELENIUM 
SILVER 

SODIUM 
THALLIUM 
VANAOIUM 
ZINC 

TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS - IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR16B020 

9551 J724 

12/20/95 

293 

IR16B020 

6.25 

9551J725 

12/20/95 

30,800 

?tt=iti&tsliitrv:-,:. '· ·· 
240 

NO (0.02) NO (0.02) 
NO (0.04) NO (0.05) 

••< nliii~fg w •• n• ·••• n lis~~it••••••••··••·• •.•.· 
33.6 
50.5 

n<••·······trri:ij~g •.•.• ·•··>·•··••·· ..•• 

IR16B020 

9.75 

9551J726 

12/20/95 

177 

39.7 
36.2 

41,400 
8.0 

IR16B021 IR16B021 

6.25 

9551 J707 9551J708 

12/19/95 12/19/95 

15,300 35,600 

)( }/.}~1/:i•••••I••••·•·•· ··•·· . /·(••• li;Ji]iiJ•••• 
314 110 

NO (0.02) 
NO (0.04) 

7,440 
148 

IR16B021 IR16B021 

9.75 15.25 

9551 J709 9551J711 

12/19/95 12/19/95 

34,900 30,800 

t••••• !:E!iliinn• I•···• n•·••••••• Mi1~><·······•·••· 
191 101 

•·• ii;iUJ1~£ W•• <•·••• t•·•••·tfis~~~t?•• •••t••••• n•••··•tJ•~/,l?g tt··•••••·•••·• .n;i~o:fgi •••tt••·tit nnaf62R~g W••• tn~iii~g•••·•• rnn. I ni¥ifgg r·•······•·• 
0.22 0.08 NO (0.06) NO (0.24) NO (0.07) NO (0.13) NO (0.06) 

NO (0.13) NO (0.14) NO (0.14) NO (0.13) NO (0.14) NO (0.14) NO (0.14) 

87.5 
717 

NO (0.51) 
NO (D.11) 

nnn•t:~Bt v ••·••••••·• ••••••>Ht~~g> ··•·•·•••·•·i•r r<••••n ,~lit••• <·•··••t n~~8~n n n~~t~n r ••t•••a;{~ggf}I·•·•·•·•· 
NO (0.54) NO (0.53) NO (0.49) NO (0.52) NO (0.54) NO (0.52) 
NO (0.12) NO (0.12) NO (0.11) NO (0.11) NO (0.12) NO (0.11) 

NO (19.6) NO (19.4) NO (31.6) 
NO (0.44) NO (0.44) NO (0.41) 

68.3 68.9 84.5 
85.8 87.3 105 

748 
NO (0.43) 

77.4 
91.2 

1,200 
NO (0.45) 

67.4 
88.1 

430 
NO (0.43) 

63.8 
71.0 

Volatile Organic Compound (ug/kg) 

1,1,2,2·TETR~CHLOROETHANE 
2-BUTANONE 
2-HEXANONE 
4-METHYL-2-PENTANONE 

ACETONE 
BENZENE 
CARBON DISULFIDE 
CHLOROFORM 

ETHYLBENZENE 
METHYLENE CHLORIDE 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 

NO 
ND 
NO 
NO 

NO 
NO 
NO 
ND 

ND 
NO 

C 12) NO (12) 
C 12) ND (12) 
( 12) NO ( 12) 
C 12) ND ( 12) 

C 12) ND (12) 
( 12) NO (12) 
( 12) NO (12) 
( 12) NO ( 12) 

(12) NO (12) 
C 12) NO (12) 
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NA ND (11) 
NA NO (11) 
NA NO (11) 
NA ND (11) 

NA ND C 11) 
NA NO (11) 
NA ND (11) 
NA NO (11) 

NA NO ( 11) 
NA NO (11) 

NO (12) 
NO (12) 
NO ( 12) 
ND (12) 

NO ( 12) 
NO (12) 
NO (12) 
NO (12) 

NO ( 12) 
NO ( 12) 

NO (11) 
NO (11) 
ND (11) 
NO (11) 

NO (11) 
NO (11) 
NO (11) 
NO (11) 

NO (11) 
NO (11) 



TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS - IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station NI..II'ber IR16B020 IR16B020 IR16B020 IR16B021 IR16B021 

Sarrpling Depth (feet bgs) 0.75 6.25 9. 75 0.75 6.25 

Sarrple Nunber 9551J724 9551J725 9551J726 9551J707 9551J708 

Sample Date 12/20/95 12/20/95 12/20/95 12/19/95 12/19/95 

Volatile Organic Compound (ug/kg) 

TETRACHLOROETHENE NA NO C 12) NO (12) NA NO (11) 
TOLUENE NA NO ( 12) NO (12) NA NO (11) XYLENE (TOTAL) NA NO ( 12) NO (12) NA NO (11) 

Semivolatile Organic Compound (ug/kg) 

2-METHYLNAPHTHALENE NO (360) NO (380) ND (380) ND (350) NO (380) ACENAPHTHENE ND (360) ND (380) NO (380) ND (350) NO (380) ACENAPHTHYLENE ND (360) ND (380) NO (380) ND (350) NO (380) ANTHRACENE ND (360) ND (380) ND (380) ND (350) ND (380) 

BENZO(A)ANTHRACENE ND (360) ND (380) ND (380) NO (1,800) ND (380) BENZO(A)PYRENE ND (1,800) NO (380) NO (380) NA NO (380) 8ENZO(B)FLUORANTHENE ND (1,800) NO (380) NO (380) NA NO (380) 
BENZO(G,H,I)PERYLENE ND (1,800) NO (380) ND (380) NA ND (380) 

BENZO(K)FLUORANTHENE ND (1,800) ND (380) ND (380) NA ND (380) 
BIS(2·ETHYLHEXYL)PHTHALATE NO (360) ND (380) ND (380) ND (480) NO (380) CARBAZOLE ND (360) ND (380) NO (380) ND (350) ND (380) CHRYSENE ND (360) NO (380) ND (380) NO (1,800) ND (380) 

DI-N-BUTYLPHTHALATE ND (360) NO (380) ND (380) NO (350) NO (380) 
DI8ENZ(A,H)ANTHRACENE ND (1,800) ND (380) ND (380) NA ND (380) 
DIBENZOFURAN ND (360) ND (380) ND (380) ND (350) ND (380) FLUORANTHENE ND (360) ND (380) ND (380) ND (350) ND (380) 

FLUORENE ND (360) ND (380) ND (380) ND (350) ND (380) 
INDEND(1,2,3·CD)PYRENE ND (1,800) ND (380) ND (380) NA ND (380) 
NAPHTHALENE ND (360) ND (380) ND (380) ND (350) ND (380) PENTACHLOROPHENOL ND (880) ND (930) ND (920) ND (860) ND (910) 

PHENANTHRENE ND (360) ND (380) ND (380) ND (350) ND (380) 
PYRENE ND (360) ND (380) ND (380) ND (1,800) ND (380) 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

4,4 1 -DDT ND (4) ND (4) ND (4) ND (36) ND (4) 
ALPHA-CHLORDANE ND (2) ND (2) ND (2) ND (18) ND (2) 
DIELDRIN ND (4) ND (4) ND (4) ND (36) ND (4) 
ENDOSULFAN I ND (2) ND (2) ND (2) ND (18) ND (2) 

ENDRIN ND (4) ND (4) ND (4) ND (36) ND (4) 
ENDRIN ALDEHYDE ND (4) ND (4) ND (4) ND (36) ND (4) 
ENDRIN KETONE ND (4) ND (4) ND (4) ND (36) ND (4) 
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IR16B021 IR16B021 

9.75 15.25 

9551 J709 9551J711 

12/19/95 12/19/95 

NO ( 12) NO C 11) 
NO ( 12) NO (11) 
ND (12) NO (11) 

ND (390) ND (380) 
ND (390) NO (380) 
ND (390) ND (380) 
ND (390) ND (380) 

NO (390) NO (380) 
NO (390) ND (380) 
NO (390) ND (380) 
ND (390) NO (380) 

NO (390) ND (380) 
ND (390) ND (380) 
ND (390) ND (380) 
ND (390) ND (380) 

ND (390) ND (380) 
ND (390) ND (380) 
ND (390) ND (380) 
ND (390) ND (380) 

ND (390) ND (380) 
ND (390) ND (380) 
ND (390) ND (380) 
ND (940) ND (910) 

ND (390) ND (380) 
ND (390) ND (380) 

ND (4) ND (4) 
ND (2) ND (2) 
ND (4) ND (4) 
ND (2) ND (2) 

ND (4) ND (4) 
ND (4) ND (4) 
ND (4) ND (4) 



TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nunber IR16B020 IR16B020 IR16B020 JR16B021 IR16B021 

Safll)ling Depth (feet bgs) 0.75 6.25 9. 75 0. 75 6.25 

Safll)le Nunber 9551J724 9551J725 9551J726 9551J707 9551J708 

Safll)le Date 12/20/95 12/20/95 12/20/95 12/19/95 12/19/95 

Pesticide/Polychlorinated Biphenyl (uglkg) 

HEPTACHLOR EPOXIDE ND (2) ND (2) ND (2) ND (18) ND (2) 
AROCLOR-1248 ND (37) ND (39) ND (38) ND (360) ND (38) 
AROCLOR-1260 ND (37) ND (39) ND (38) ND (360) ND (38) 

TPH-Purgeable (mg/kg) 

TPH-GASOlINE 0.5 ND (0.6) ND (0.6) ND (0.5) ND (0.6) 

TPH-Extractable (mg/kg) 

TPH-DIESEL 110 ND ( 12) ND (12) ND (54) ND (11) 
TPH-EXTRACTABLE UNKNO\.IN HYDROCARBON NA NA NA NA NA 
TPH-MOTOR OIL 950 12 14 780 ND (11) 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 

TRPH 140 ND (12) ND ( 12) 5,9DD 7 

Oil and Grease (mg/kg) 

TOTAL OIL & GREASE NA NA NA NA NA 

Percent Moisture(%) 

% SOLIDS 91.0 85.6 86.6 93.0 88.3 

pH (pH units) 

PH 8.2 8. 1 9.3 8.4 9.5 

Physical Characteristic (%) 

DRY BULK DENSITY NA NA NA NA NA 
GRAIN SIZE ANALYSIS - %CLAY NA NA NA NA NA 
GRAIN SIZE ANALYSIS - %COBBLES NA NA NA NA NA 
GRAIN SIZE ANALYSIS - %GRAVEL NA NA NA NA NA 

GRAIN SIZE ANALYSIS - %SAND NA NA NA NA NA 
GRAIN SIZE ANALYSIS - %SILT NA NA NA NA NA 
MOISTURE CONTENT NA NA NA NA NA 
POROSITY NA NA NA NA NA 

WET BULK DENSITY NA NA NA NA NA 
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IR16B021 IR16B021 

9. 75 15 .25 

9551J709 9551J711 

12/19/95 12/19/95 

ND (2) ND (2) 
ND (39) ND (38) 
ND (39) ND (38) 

ND (0.6) ND (0.6) 

ND C 12) ND (11) 
NA NA 

ND (12) 11 

17 ND (11) 

NA NA 

84.9 88.3 

9.5 9.2 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 



Statlon Nllfber 

Sampling Depth (feet bgs) 

Sample Nurber 

Sarll)le Date 

Total Organic Carbon (ug/kg) 
TOTAL ORGANIC CARBON 

TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR16B020 IR16B020 !R16B020 lR16B021 IR16B021 

0.75 6.25 9.75 0.75 6.25 

95S1J724 9S51J725 95S1J726 9551J707 9551J708 

12/20/95 12/20/95 12/20/95 12/19/95 12/19/95 

NA i NA NA I NA l NA 

Paga 12 

!R16B021 !R16B021 

9.75 15.25 

9551J709 9551J711 

12/19/9S 12/19/95 

NA NA 



Station Nunber 

Sampling Depth (feet bgs) 

Sample Nlllber 

Sample Date 

Metal (mg/kg) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 

COBALT 
COPPER 
IRON 
LEAD 

MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 

NICKEL 
POTASSIUM 
SELENIUM 
SILVER 

SOOIUM 
THALLIUM 
VANADIUM 
ZINC 

Volatile Organic Compound (ug/kg) 

1,1,2,2-TETRACHLOROETHANE 
2-BUTANONE 
2-HEXANONE 
4-METHYL-2-PENTANONE 

ACETONE 
BENZENE 
CARBON OISULFIDE 
CHLOROFORM 

ETHYLBENZENE 
METHYLENE CHLORIDE 

TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR16B022 

0.75 

9551J712 

12/19/95 

NO (0.02) 
ND (0.04) 

21,800 
134 

134 
1,410 

ND (0.50) 
ND (0.11) 

ND (18.1) 
ND (2.6) 

97.2 
103 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 

IR16B022 

6.25 

9551 J713 

12/19/95 

41.0 
39.0 

37,700 
8.6 

ND (0.08) 
ND (0.14) 

IR16B022 

10.25 

9551J714 

12/19/95 

ND (0.02) 
ND (0.05) 

•·•··•·•i.•••·•••1is~f gt•••>· 
41.3 
43.5 

37,900 
7. 1 

···· ·•·. •: .:·•.~t~fX+••• • 
ND (0.14) 
ND (0.14) 

~f~~((.•.••••.·•··· . ·•·••0 >•·•·· ~~filg?•·· i·•·······•····· 

NO (0.52) ND (0.53) 
NO (0.11) ND (0.12) 

NO (178) 510 
ND (0.43) ND (0.44) 

61.6 63.4 
76.9 79. 7 

NO (11) ND ( 12) 
ND (11) ND ( 12) 
ND ( 11) ND ( 12) 
ND ( 11) ND ( 12) 

ND ( 11) ND ( 12) 
ND ( 11) ND ( 12) 
NO ( 11) ND ( 12) 
NO (11) NO ( 12) 

ND ( 11) ND ( 12) 
ND ( 11) ND ( 12) 
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IR50B014 IR50B014 

6.25 11.25 

9420L472 9420L473 

05/20/94 05/20/94 

ND (0.21) ND (0.23) 
ND (0.85) ND (0.94) 

ND (8,210) 14loo 
25.4 1.1 

5. 1 5. 1 
ND (4.1) ND (4.2) 

10 700 
ND (2.4) 

14 300 
NO (2.3) 

3,860 3, 140 
247 350 

ND (0.05) ND (0.06) 
ND (1.5) ND (1.6) 

32.6 26.7 
ND (584) 852 

1.2 ND (0.47) 
ND (0.43) ND (0.47) 

NO (333) ND (560) 
ND (0.43) ND (0.47) 

20.4 26.5 
16.5 16.6 

ND (11) ND ( 12) 
ND ( 11) NO ( 12) 
ND ( 11) NO (12) 
ND ( 11) NO ( 12) 

NO (5) ND (10) 
NO (5) ND (6) 

ND ( 11) ND (12) 
ND (11) NO (12) 

ND (5) NO (6) 
ND (2) NO (8) 

IR50B014 IR50B014 

16.25 21 .25 

9420L474 9420L475 

05/20/94 05/20/94 

ND (0.24) ND (0.24) 
NO (0.95) ND (0.95) 

ND (8,360) 93720 
28.9 3.5 

5. 1 6.4 
ND (5.2) ND (5.2) 

12 100 
ND (2.4) 

13 700 
ND (2.4) 

3,930 4,440 
291 331 

ND (0.06) ND (0.06) 
ND (1.7) ND (1.7) 

30.5 36.0 
926 998 
1.1 1. 1 

ND (0.47) ND (0.48) 

NO (1,610) NO (1,770) 
NO (0.47) ND (0.48) 

24.3 27.3 
20.4 21.5 

ND (12) ND ( 12) 
ND (12) NO ( 12) 
ND (12) ND ( 12) 
ND ( 12) ND (12) 

NO (10) NO (8) 
ND (6) NO (6) 

ND (12) NO (12) 
ND (12) NO (12) 

ND (6) ND (6) 
NO (7) ND (3) 



TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS - IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nunber IR16B022 !R168022 lR16B022 !R50B014 !RSOS014 

Sa~ling Depth (feet bgs) 0,75 6.25 10.25 i 6.25 11.25 
• 

Sarrpl e Nunber 9551J712 9551 J713 9551J714 94201472 9420L473 
' 

Safll.)le Date 12/19/95 12/19/95 12/19/95 [ 
i 05/20/94 05/20/94 

Volatile Organic Compound (uglkg) 

TETRACHlOROETHENE NA ND (11) NO (12) 

I 
NO (11) NO (12) 

TOLUENE NA ND (11) ND (12) ND (5) NO (6) 
XYLENE (TOTAL) NA NO (11) NO (12) ND (5) ND (6) 

Semivolatile Organic Compound (ug/kg) 

2·METHYLNA?HTHALENE ND (350) ND (370) ND (380) ! ND (350) ND (390) 
ACENAPHTHENE ND (350) ND (370) ND (380) NO (350) ND (390) 
ACENAPHTHYLENE ND (350) ND (370) ND (380) ND (35D) ND (390) 
ANTHRACENE NO (350) ND (370) ND (380) ND (350) 25 

BENZO(A)ANTHRACENE ND (350) ND (370) ND (380) ND (350) 67 
BENZO(A)PYRENE ND (350) ND (370) NO (380) ND (350) 57 
BENZO(B)FLUORANTHENE ND (35Dl ND (370) ND (380) ND (350) 50 
BENZO(G,H,l)PERYLENE NO (350) ND (370) ND (380) ND (350) ND (390) 

BENZO(K)FLUORANTHENE ND (350) NO (370) NO (380) ND (350) 62 
815(2-ETHVLHEXYL)PHTHALATE ND (350) ND (370) ND (380) ND (120) ND (530) 
CARBAZOLE NO (350) ND (370) ND (380) ND (350) ND (390) 
CHRYSENE NO (350) ND (370) ND (380) ND (350) 70 

DI-N·BUTYLPHTHALATE NO (350) ND (370) ND (380) NO (350) ND (390) 
DJBENZ(A,HJANTHRACENE NO (350) ND (370) ND (380) ND (350) NO (390) 
0 I BENZOFURAN NO (350) ND (370) ND (380) ND (350) ND (390) 
FLUORANTHENE 210 ND (370) ND (380) ND (350) 150 

FLUORENE ND (350) ND (370) HD (380) NO (350) NO (390) 
INOEN0(1,2,3-COJPYRENE ND (350) NO (370) ND (380) ND (350) ND (390) 
NAPHTHALENE ND (350) ND (370) NO (380) ND (350) NO (390) 
PENTACHLOROPHENOL ND (860) ND (900) ND (930) ND (850) ND (940) 

PHENANTHRENE 260 ND (370) ND (380) ND (350) 100 
PYRENE 230 ND (370) ND (380) ND (350) 140 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

4~4' ~oor ND (4) ND (4) ND (4) ND (4) ND (4) 
ALPHA-CHLORDANE NO (2) ND (2) ND (2) NO (2) NO (2) 
DIELDRIN ND (4) ND (4) ND (4) ND (4) NO (4) 
EIIDOSULFAN l ND (2) ND (2) ND (2) ND (2) ND (2) 

ENDR!N ND (4) ND (4) ND (4) ND (4) HO (4) 
ENDR!N ALDEHYDE ND (4) ND (4) NO (4) ND (4) NO (4) 
ENORlN KETONE ND (4) ND (4) ND (4) ND (4) ND (4) 

Paoe 14 

!R50B014 tR50B014 

16.25 21.25 

9420L474 9420L475 

05/20/94 05/20/94 

ND (12) ND (12) 
ND (6) NO (6) 
ND (6) ND (6) 

ND (390) ND (390) 
ND (390) ND (390) 
NO (390) ND (390) 
NO (390) ND (390) 

ND (390) ND (390) 
NO (390) ND (390) 
NO (390) ND (390) 
ND (390) ND (390) 

ND (390) ND (390) 
ND (93) ND (68) 

NO (390) ND (390) 
ND (390) NO (390) 

NO (390) ND (390) 
ND (390) NO (390) 
ND (390) ND (390) 
ND (390) 32 

ND (390) NO (390) 
ND (390) ND (390) 
ND (390) ND (390) 
ND (940) ND (950) 

ND (390) ND (390) 
ND (390) 38 

ND (4) NO (4) 
ND (2) ND (2) 
ND (4) NO (4) 
ND (2) ND (2) 

ND (4) ND (4) 
NO (4) NO (4) 
ND (4) ND (4) 



TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Wurber IR16B022 IR16B022 IR16B022 IR50B014 IR50S014 

Sa~ling Oepth (feet bgs) 0.75 6.25 10.25 6.25 11.25 

Sa~le Ml.fiber 9551J712 9551J713 9551J714 9420L472 9420L473 

Sample Date 12/19/95 12/19/95 12/19/95 05/20/94 05/20/94 

Pesticide/Polychlorinated Biphenyl (ug/kg) 
HEPTACHLOR EPOXIOE ND (2) 

I 
NO (2) I ND (2) ND (2) 

I 
ND (2) 

AROCLOR·1248 NO (36) ND (37) ND (39) NO (35) NO (39) 
AROCLOR· 1260 NO (36) ! 

NO (37) 
i 

NO (39) ND (35) NO (39) 

TPH-Purgeable (mg/kg) 
TPH·GASOLINE ND (0.5) i NO (0.6) NO (0.6) NO (1) ! NO (1) , 
TPH-Extractable (mg/kg) 
TPH·OIESEL NO (11) NO (11) 

I 
ND (12) ND (1) I NO (1) 

TPH·EXTRACTABLE UNKNO'.IN HYDROCARBON NA NA NA ND (1) ND (1) 
TPH-MOTOR 01 l 56 NO (11) •□ (12) ND (11) l NO (12) 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 
TRPH 210 NO (11) ND (12) NO (27) NO (29) 

Oil and Grease (mg/kg) 
TOTAL O!l & GREASE NA NA NA NA NA 

Percent Moisture (%) 

% SOLIDS 92.6 88.7 86.2 NA NA 

pH (pH units) 
PH 8.7 9.4 9. 1 I 9.1 8.9 

' Physical Characteristic(%) 
ORY BULK DENSITY NA NA NA NA NA 
GRAIN SIZE "3/ALYSIS - %CLAY NA NA NA NA NA 
GRAIN SIZE ANALYSIS· %COBBLES NA NA NA NA NA 
GRAIN SIZE ANALYSIS· %GRAVEL NA NA NA NA NA 

GRAIN SfZE ANALYSIS· %SAND NA NA NA NA NA 
GRAEN SIZE ANALYSIS· %SILT NA NA NA NA NA 
MOISTURE CONTENT NA NA NA NA NA 
POROSITY NA NA NA NA NA 

WET BULK DENSITY NA NA NA NA NA 

Page 15 

IRSOS014 IR50B014 

16.25 21.25 

9420L474 9420L475 

05/20/94 05/20/94 

I NO (2) ND (2) 
NO (39) ND (39) 

i NO (39) NO (39) 

NO (1) i ND (1) 

NO (1) ND (1) 
ND (1) ND (1) 

NO (12) NO (12) 

ND (29) ! ND (30) , 

NA NA 

NA NA 

8.3 8.5 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 



Station Nurrber 

Safl1)ling Depth (feet bgs) 

Sarrple Nurber 

Sall'.ple Oate 

Total Organic Carbon (ug/kg) 
TOTAL ORGANIC CARBON 

TABLE 4.24-3 (Continued) 

SOIL ANALYfICAL RESULTS - IR-53 
HCNTERS POLNT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

!R16B022 !R16B022 . IR16B022 !R50B014 !R50B014 

0.75 6.25 10.25 6.25 11.25 

9551J712 9551 J713 9551J714 9420L472 9420L47'.3 

12/19/95 12/19/95 12/19/95 05/20/94 05/20/94 

NA NA NA ! NA NA 
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IR50B014 IRSOB014 

16.25 21.25 

9420L474 9420L475 

05/20/94 05/20/94 

NA l NA 
l 



Station Nurber 

Sampling Depth (feet bgs) 

Sample Nurber 

Sample Date 

Metal (mg/kg) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 

COBALT 
COPPER 
IRON 
LEAD 

MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 

NICKEL 
POTASSIUM 
SELENIUM 
SILVER 

SODIUM 
THALLIUM 
VANADIUM 
ZINC 

Volatile Organic Compound (ug/kg) 

1,1,2,2-TETRACHLOROETHANE 
2-BUTANONE 
2-HEXANONE 
4-METHYL-2-PENTANONE 

ACETONE 
BENZENE 
CARBON DISULFIDE 
CHLOROFORM 

ETHYLBENZENE 
METHYLENE CHLORIDE 

TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

JR50B014 JR50B014 

31.25 38. 75 

9420L477 9420L478 

05/20/94 05/20/94 

ND (D.24) ND (0.26) 
ND (D.97) ND (1.D) 

ND (7,700) ND (2,770) 
36.7 64.9 

6.4 16.3 
ND (5.3) 24.1 

ND 
1~z~g~ Jg;~I~t •· .. 
4,360 

281 
ND (0.D6) 

ND (1. 7) 

31.4 
1, DOO 

1. 1 
ND (0.48) 

ND (1,980) 
ND (0.48) 

27.6 
2D.3 

ND (12) 
ND ( 12) 
ND ( 12) 
ND ( 12) 

ND (15) 
ND (6) 

ND (12) 
ND (12) 

ND (6) 
ND (8) 

11,SOD 
314 

O.D7 
1.9 

85.9 
2,280 

1. 1 
ND (0.52) 

ND (2, ?DD) 
0.6D 
41.5 
54.8 

ND (13) 
ND ( 13) 
ND ( 13) 
ND ( 13) 

ND (7) 
ND (6) 

1 
ND ( 13) 

ND (6) 
ND (13) 

I R50MW1 SA 

1.75 

9422R223 

06/03/94 

•>••·•···••····•o;KfiKt••··••·••·•·•·•·· 
ND (0.36) 

5,D40 
49.2 

38.2 
814 

ND (0.63) 
ND (0.17) 

ND (177) 
ND (0.42) 

60.D 
71.8 

ND (1D) 
ND (10) 
ND (10) 
ND (10) 

31 
ND (10) 
ND (10) 
ND (10) 

ND (10) 
ND (4) 
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JR50MW15A 

6.25 

9422R224 

06/03/94 

ND (0.19) 
ND (0.12) 

7,DlD 
25.D 

5.9 
11. 5 

· · H:gfg ...... ·.· 
3,590 

331 
ND (D.D6) 
ND (0.16) 

25.2 
508 

ND (0.69) 
ND (0. 19) 

ND (222) 
ND (0.46) 

21.7 
36.4 

ND (12) 
ND (12) 
ND (12) 
ND (12) 

31 
ND ( 12) 

.ND (12) 
ND (12) 

ND (12) 
ND (3) 

JR50MW15A 

11.25 

9422R225 

06/03/94 

ND (0.13) 
ND (0.11) 

9z350 
1.4 

5.0 
1.9 

9,010 
3.2 

2,950 
267 

ND (0.06) 
ND (D.17) 

23.4 
612 

ND (0. 72) 
ND (0.19) 

725 
ND (0.48) 

16.2 
16.4 

ND ( 12) 
ND ( 12) 
ND ( 12) 
ND ( 12) 

35 
ND ( 12) 
ND ( 12) 
ND ( 12) 

ND ( 12) 
ND (3) 

JR50MW15A JR50MW15A 

16.25 21.25 

9422R226 9422R227 

06/03/94 06/03/94 

NO (0.16) NO (0.16) 
NO (0.10) ND (0.08) 

42400 6,700 
0. 7 21.3 

4.9 5.8 
3.3 2.7 

8,810 9,230 
5.4 3.1 

2,890 3,260 
205 217 

ND (0.06) ND (0.06) 
ND ( 0. 17) ND (0.17) 

22.1 25.2 
543 644 

ND (0. 73) ND (0.72) 
ND (0 .19) ND (0. 19) 

1,090 1,230 
ND (0.48) ND (0.48) 

16.5 18.4 
18. 0 16.9 

ND ( 12) ND (12) 
ND (12) ND (12) 
ND ( 12) NO (12) 
ND ( 12) ND ( 12) 

23 20 
ND ( 12) ND (12) 
ND (12) ND ( 12) 
ND ( 12) ND (12) 

ND (12) ND (12) 
ND (3) ND (3) 



TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS - IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nllmer IR50B014 IR50B014 IR50M~15A IR50MW15A IR50M~15A 
SalJl)ling Depth (feet bgs) 31.25 38. 75 1. 75 6.25 11.25 

Sarrple Nllmer 9420L477 9420L478 9422R223 9422R224 9422R225 
SalJllle Date 05/20/94 05/20/94 06/03/94 06/03/94 06/03/94 

Volatile Organic Compound (ug/kg) 

TETRACHLOROETHENE ND (12) ND (13) ND ( 10) ND (12) ND ( 12) TOLUENE ND (6) ND (6) ND ( 10) ND C 12) ND ( 12) XYLENE (TOTAL) ND (6) ND (6) ND (10) ND ( 12) ND ( 12) 
Semivolatile Organic Compound (ug/kg) 

2-METHYLNAPHTHALENE ND (400) ND (430) ND (350) ND (390) ND (400) ACENAPHTHENE ND (400) ND (430) NA ND (390) ND (400) ACENAPHTHYLENE ND (400) ND (430) NA ND (390) ND (400) ANTHRACENE ND (40D) ND (430) NA ND (390) ND (400) 
BENZO(A)ANTHRACENE ND (400) ND (430) NA ND (390) ND (400) BENZO(A)PYRENE ND (400) ND (430) NA ND (390) ND (400) BENZO(B)FLUORANTHENE ND (400) ND (430) NA 22 ND (400) BENZO(G,H,l)PERYLENE ND (400) ND (430) NA ND (390) ND (400) 
BENZO(K)FLUORANTHENE ND (400) ND (43D) NA ND (390) ND (400) BIS(Z-ETHYLHEXYL)PHTHALATE ND (400) ND (430) ND (300) ND (260) ND (400) CARBAZOLE ND (400) ND (430) NA ND (390) ND (400) CHRYSENE ND (40D) ND (43D) 810 ND (390) ND (400) 
DI-N-BUTYLPHTHALATE ND (400) ND (430) NA ND (390) ND (400) DIBEN2(A,H)ANTHRACENE ND (400) ND (430) NA ND (390) ND (4DO) DIBENZOFURAN ND (400) ND (430) NA ND (390) ND (400) FLUORANTHENE ND (400) ND (430) 140 31 ND (400) 
FLUDRENE ND (400) ND (430) NA ND (390) ND (400) INDEN0(1,2,3-CD)PYRENE ND (400) ND (430) NA ND (390) ND (400) NAPHTHALENE ND (400) ND (430) ND (350) ND (390) ND (400) PENTACHLOROPHENOL ND (960) ND (1,000) NA 81 ND (990) 
PHENANTHRENE ND (400) ND (430) 120 ND (390) ND (400) PYRENE 16 ND (430) 610 44 ND (400) 

Pesticide/Polychlorinated Biphenyl (ug/kg) . 
4,4 1 -DDT ND (4) ND (4) ND (4) ND (8) ND (4) ALPHA-CHLORDANE ND (2) ND (2) ND (2) ND (4) ND (2) DIELDRIN ND (4) ND (4) ND (4) ND (8) ND (4) ENDOSULFAN I ND (2) ND (2) ND (2) ND (4) ND (2) 
ENDRIN ND (4) ND (4) ND (4) ND (8) ND (4) ENDRIN ALDEHYDE ND (4) ND (4) ND (4) ND (8) ND (4) ENDRIN KETONE ND (4) ND (4) ND (4) ND (8) ND (4) 

p;,- 18 

IR50MW15A IR50MW15A 

16.25 21.25 

9422R226 9422R227 

06/03/94 06/03/94 

ND (12) ND ( 12) 
ND ( 12) ND C 12) 
ND ( 12) ND ( 12) 

ND (400) ND (400) 
ND (400) ND (400) 
ND (400) ND (400) 
ND (400) ND (400) 

ND (400) ND (400) 
ND (400) ND (400) 
ND (400) ND (400) 
ND (400) ND (400) 

ND (400) ND (400) 
ND (400) ND (400) 
ND (400) ND (40D) 
ND (400) ND (400) 

ND (400) ND (4DO) 
ND (400) ND (400) 
ND (400) ND (400) 
ND (40D) ND (400) 

ND (400) ND (400) 
ND (400) ND (400) 
ND (400) ND (400) 

ND (1,000) ND (990) 

ND (400) ND (400) 
ND (400) ND (400) 

ND (8) ND (4) 
ND (4) ND (2) 
ND (8) ND (4) 
ND (4) ND (2) 

ND (8) ND (4) 
ND (8) ND (4) 
ND (8) ND (4) 



TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nl.lllber IR50B014 IR50B014 IR50M~15A IR50M~15A IR50M~15A 

Sampling Depth (feet bgs) 31.25 38. 75 1. 75 6.25 11.25 

Sample Nurber 9420L477 9420L478 9422R223 9422R224 9422R225 

Sample Date 05/20/94 05/20/94 06/03/94 06/03/94 06/03/94 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

HEPTACHLOR EPOXIDE ND (2) ND (2) ND (2) ND (4) ND (0.4) 
AROCLOR-1248 ND (40) ND (43) ND (35) ND (77) ND (20) 
AROCLOR-1260 ND (40) ND (43) ND (35) ND (77) ND (20) 

TPH-Purgeable (mg/kg) 

TPH-GASOLINE ND ( 1) ND ( 1) NO (0.5) 0.3 ND (0.6) 

TPH-Extractable (mg/kg) 

TPH-DlESEL ND ( 1) ND (1) 22 ND (29) ND ( 12) 
TPH-EXTRACTABLE UNKNO\JN HYDROCARBON ND ( 1) NO (1) NA NA NA 
TPH-MOTOR OIL ND ( 12) ND (13) 260 240 6 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 

TRPH NO (30) NO (32) 3,900 31 ND (6) 

Oil and Grease (mg/kg) 

TOTAL OIL & GREASE NA NA NA NA NA 

Percent Moisture (%) 

% SOLIDS NA NA 95.6 86.4 83.8 

pH (pH units) 

PH 8.5 9.0 9.1 8.9 8.8 

Physical Characteristic(%) 

ORY BULK OENSI TY NA NA NA NA NA 
GRAIN SIZE ANALYSIS - %CLAY NA NA NA NA NA 
GRAIN SIZE ANALYSIS - %COBBLES NA NA NA NA NA 
GRAIN SIZE ANALYSIS - %GRAVEL NA NA NA NA NA 

GRAIN SIZE ANALYSIS - %SAND NA NA NA NA NA 
GRAIN SIZE ANALYSIS - %SILT NA NA NA NA NA 
MOISTURE CONTENT NA NA NA NA NA 
POROSITY NA NA NA NA NA 

\JET BULK DENS I TY NA NA NA NA NA 
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IR50M~15A IR50M~15A 

16.25 21.25 

9422R226 9422R227 

06/03/94 06/03/94 

ND (4) ND (2) 
ND (81) ND (40) 
ND (81) ND (40) 

NO (0.6) NO (0.6) 

ND ( 12) ND ( 12) 
NA NA 
27 14 

40 23 

NA NA 

82.7 83.5 

8.4 8.4 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 



Station Nlll'Ver 

Sampling Depth (feet bgs) 

Sarrpte Nlllber 

Sample Date 

Total Organic Carbon (uglkg) 

TOTAL ORGANIC CARBON 

TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

!R50B014 !R50B014 !R50MW15A !RSOMW15A !R50MU15A 

31.25 38.75 1.75 6.25 11.25 

9420L4n 9420L478 9422R223 9422R224 9422R225 

05/20/94 05/20/94 06/03/94 06/03/94 06/03/94 

NA i NA NA I NA NA 
I 

Page 20 

!R50MW15A !R50MW15A 

16.25 21.25 

9422R226 9422R227 

06/03/94 06/03/94 

NA NA 



Station Nllfber 

Sampling Depth (feet bgs) 

Sample Date 

Metal (mg/kg) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 

COBALT 
COPPER 
IRON 
LEAD 

MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 

NICKEL 
POTASSIUM 
SELENIUM 
SILVER 

SOOIUM 
THALLIUM 
VANADIUM 
ZINC 

Volatile Organic Compound (ug/kg) 

1, 1,2,2·TETRJCHLOROETHANE 
Z·BUTANONE 
2-HEXANONE 
4·METHYL·2·PENTANONE 

ACETONE 
BENZENE 
CARBON DISULFIDE 
CHLOROFORM 

ETHYLBENZENE 
METHYLENE CHLORIDE 

TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS - IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR53B013 IR53B013 I R53B013 IR53B013 IR53B013 

o. 75 6.25 16.25 21.25 31.25 

9421L491 9421L492 9421L493 9421L494 9421L495 

05/25/94 05/25/94 05/25/94 05/25/94 05/25/94 

IR53B014 IR53B014 

1.25 6.25 

9421L498 9421L499 

05/25/94 05/25/94 

ND ,06'.;l ND co0~~l ND ,o.~~l iii~~~l n ND ,06:~¾ ND co0:~} 
18,~~g 14si~g • • (iiggg) .. 8\~~g 22,i~ 12,~~g 

ND (0.04) 
ND (0.07) 

16,800 
40.0 

39.5 18.2 13.6 ,,. ? 26.1 6.5 

59.2 
1,250 

NO (0.30) 
NO (0.12) 

ND (27.9) 
ND (0.22) 

78.0 
66.4 

ND ( 12) ND C 11 l 
ND ( 12) ND C 11 l 
ND (12) ND C 11 l 
ND ( 12) ND C 11 l 

ND (2) ND (5) 
ND (12) ND (11) 
ND (12) NO (11) 
ND (12) NO (11) 

NO ( 12) ND (11) 
NO (2) ND (7) 

ND ( 12) 
ND (3) 

ND (12) 
ND (12) 

ND ( 14) 
ND ( 12) 

3 
ND ( 12) 

NO ( 12) 
NO (3) 
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ND 

ND 
ND 

ND 

5.9 
9,610 

2.4 

3, 110 
139 

0.03 
(0.30) 

29.9 
683 

(0.34) 
(0.14) 

680 
(0.22) 

28.4 
18.3 

ND C 11) 
NO (11) 
ND C 11) 
ND (11) 

ND C 18) 
ND (11) 
ND C 11 l 
NO (11) 

NO (11) 
NO (3) 

63.6 
3,740 

NO (0.54) 
ND (0.17) 

5,840 
NO (0.25) 

55.9 
83.2 

ND (15) 
ND (10) 
ND (15) 
NO (15) 

ND (52) 
NO C 15 l 

3 
ND ( 15 l 

ND (15) 
ND (2) 

n t•••~41~~n•• n. nrnn••••••••·•••~~~9~n>·•·•·••?•··•·• 
ND (1.1) ND (0.28) 

ND (0.14) ND (0.12) 

ND (11) 
ND (11) 
NO (11) 
ND (11) 

NO (5) 
ND (11) 
ND (11) 
ND (11) 

ND (11) 
ND (8) 

ND (26.2) 
ND (0.19) 

65.1 
80.3 

ND C 10 l 
ND (10) 
ND (10) 
ND C 10 l 

21 
ND (10) 
ND (10) 
NO (10) 

NO (10) 
26 



TABLE 4.24--3 (Continued) 

SOIL ANALYTICAL RESULTS - IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nll!Der IR53B013 IR53B013 IR53B013 IR53B013 !R53B013 
SafTl)ling Depth (feet bgs) 0.75 6.25 16.25 21.25 31.25 

SafTl)le Nll!Der 9421L491 9421 L492 9421 L493 9421 L494 9421L495 
Sa~le Date 05/25/94 05/25/94 05/25/94 05/25/94 05/25/94 

Volatile Organic Compound (ug/kg) 

TETRACHLOROETHENE ND (12) NO ( 11 l ND (12) ND (11) ND (15) TOLUENE ND (12) ND ( 11) ND ( 12) ND (11) ND (15) XYLENE (TOTAL) ND (12) ND ( 11) ND (12) ND (11) ND (15) 

Semivolatile Organic Compound (ug/kg) 

2-METHYLNAPHTHALENE ND (500) ND (530) ND (630) ND (550) ND (820) ACENAPHTHENE ND (500) ND (530) ND (630) ND (550) 120 ACENAPHTHYLENE ND (500) ND (530) ND (630) ND (550) 190 ANTHRACENE ND (500) ND (530) ND (630) ND (550) 500 
BENZO(A)ANTHRACENE ND (500) ND (530) ND (630) ND (550) -BENZO(A)PYRENE ND (500) ND (530) ND (630) ND (550) BENZO(S)FLUORANTHENE ND (500) ND (530) ND (630) ND (550) BENZO(G,H,I)PERYLENE ND (500) ND (530) ND (630) ND (550) 
BENZO(K)FLUORANTHENE ND (500) ND (530) ND (630) ND (550) u:::::J?tt~w:::¥:::rn:r::it'/'''''' ., B!S(2-ETHYLHEXYL)PHTHALATE ND (50) ND (280) ND (96) ND (76) ND (820) CARBAZOLE ND (500) ND (530) ND (630) ND (550) ND (820) CHRYSENE ND (500) ND (530) ND (630) ND (550) 1,400 
DI-N-BUTYLPHTHALATE ND (500) ND (530) ND (630) ND (550) li[l~iR~ Fi DIBENZ(A,H)ANTHRACENE NO (500) ND (530) ND (630) ND (550) OIBENZOFURAN ND (500) ND (530) ND (630) ND (550) ND (820) FLUORANTHENE ND (500) ND (530) ND (630) ND (550) 3,300 
FLUORENE ND (500) ND (530) ND (630) ND (550) 

\){ .·.·.·.··········l.70 .. J}:::/t:::: INDEN0(1,2,3-CD)PYRENE ND (500) ND (530) ND (630) NO (550) }t{::84't1\f( NAPHTHALENE ND (500) ND (530) ND (630) ND (550) 150 PENTACHLOROPHENOL ND (1,200) ND (1,300) ND (1,500) ND (1,300) ND (2,000) 
PHENANTHRENE ND (500) ND (530) ND (630) ND (550) 1,700 PYRENE ND (500) ND (530) ND (630) ND (550) 3,600 
Pesticide/Polychlorinated Biphenyl (ug/kg) 

4,4 1 -DDT ND (4) ND (4) ND (4) ND (4) ND (5) ALPHA-CHLORDANE ND (2) ND (2) ND (2) ND (2) 3 OIELORIN NO (4) ND (4) NO (4) NO (4) NO (5) ENOOSULFAN I NO (2) NO (2) NO (2) ND (2) 6 
ENDRIN ND (4) ND (4) ND (4) NO (4) NO (5) ENORIN ALDEHYDE NO (4) NO (4) NO (4) ND (4) NO (5) ENDRIN KETONE NO (4) NO (4) NO (4) NO (4) NO (5) 
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IR53B014 IR53B014 

1.25 6.25 

9421L498 9421L499 

05/25/94 05/25/94 

ND ( 11 l ND (10) 
ND ( 11 l ND (10) 
ND ( 11) ND (10) 

ND (560) ND (690) 
ND (560) ND (690) 
ND (560) ND (690) 
ND (560) ND (690) 

ND (560) ND (690) 
ND (560) ND (690) 
ND (560) ND (690) 
ND (560) ND (690) 

ND (560) ND (690) 
ND (560) ND (120) 
ND (560) ND (690) 
ND (560) ND (690) 

ND (560) ND (690) 
NO (560) ND (690) 
ND (560) ND (690) 
ND (560) ND (690) 

ND (560) ND (690) 
ND (560) ND (690) 
NO (560) ND (690) 

ND (1,400) ND (1,700) 

NO (560) ND (690) 
ND (560) NO (690) 

11 ND (3) 
ND (2) ND (2) 
NO (4) NO (3) 
NO (2) NO (2) 

NO (4) ND (3) 
5 NO (3) 

NO (4) NO (3) 



TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS - IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nunber IR53B013 IR53B013 IR53B013 IR53B013 IR53B013 

Sampling Depth (feet bgs) 0.75 6.25 16.25 21.25 31.25 

Sample Nl.llber 9421L491 9421L492 9421L493 9421L494 9421L495 

Sample Date 05/25/94 05/25/94 05/25/94 05/25/94 05/25/94 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

HEPTACHLOR EPOXIDE ND (2) ND (2) ND (2) ND (2) ND (3) 
ARDCLOR-1248 ND (38) ND (37) ND (37) ND (38) ND (49) 
AROCLOR-1260 ND (38) ND (37) ND (37) ND (38) ND (49) 

TPH-Purgeable (mg/kg) 

TPH-GASOLINE ND (0.6) ND (0.6) ND (0.6) ND (0.6) ND (0.8) 

TPH-Extractable (mg/kg) 

TPH-DIESEL ND (12) ND (12) ND (12) ND (12) ND (15) 
TPH-EXTRACTABLE UNKNOWN HYDROCARBON NA NA NA NA NA 
TPH-HOTOR OIL ND (120) 500 ND (120) ND (120) 780 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 

TRPH 72 7,400 ND (29) ND (30) 260 

Oil and Grease (mg/kg) 

TOTAL OIL & GREASE NA NA NA NA NA 

Percent Moisture(%) 

% SOLIDS 87.3 88.7 88.2 86.4 66.7 

pH (pH units) 

PH 8.0 8.5 9.7 8.5 7.8 

Physical Characteristic(%) 

DRY BULK DENS I TY NA NA NA NA NA 
GRAIN SIZE ANALYSIS - %CLAY NA NA NA NA NA 
GRAIN SIZE ANALYSIS· %COBBLES NA NA NA NA NA 
GRAIN SIZE ANALYSIS· %GRAVEL NA NA NA NA NA 

GRAIN SIZE ANALYSIS· %SAND NA NA NA NA NA 
GRAIN SIZE ANALYSIS - %SILT NA NA NA NA NA 
MOISTURE CONTENT NA NA NA NA NA 
POROSITY NA NA NA NA NA 

WET BULK DENSITY NA NA NA NA NA 
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IR53B014 IR53B014 

1.25 6.25 

9421L498 9421L499 

05/25/94 05/25/94 

ND (2) ND (2) 

t••· ™1~1kn···•······ ND (34) 
ND (34) 

ND (0.6) ND (0.5) 

ND (12) ND (11) 
NA NA 

100 ND (110) 

200 ND (27) 

NA NA 

90.3 96.2 

8.8 9.6 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 



Station NUTDer 

Sampling Depth (feet bgs) 

Safll)le NUTDer 

Sample Date 

Total Organic Carbon (ug/kg) 

TOTAL ORGANIC CARBON 

TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR53B013 IR53B013 IR53B013 IR53B013 JR53B013 

o. 75 6.25 16.25 21.25 31.25 

9421L491 9421 L492 9421L493 9421L494 9421 L495 

05/25/94 05/25/94 05/25/94 05/25/94 05/25/94 

NA NA NA NA NA 
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IR53B014 IR53B014 

1.25 6.25 

9421 L498 9421L499 

05/25/94 05/25/94 

NA NA 



Station Nl..llber 

Sampling Depth (feet bgs) 

Sample Nl..llber 

Sample Date 

Metal (mg/kg) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 

COBALT 
COPPER 
IRON 
LEAD 

MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 

NICKEL 
POTASSIUM 
SELEN IUH 
SILVER 

SODIUM 
THAL LI UH 
VANADIUM 
ZINC 

TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

!R53B014 !R53B014 

16.25 21.25 

9421L500 9421L501 

05/25/94 05/25/94 

35,700 35 

fl sffii1f~W•·•••·•·•·••··•·••····•·• 
161 119 

ND (0.26) ND (0.22) 
0.48 0.56 

n•••• f~tig••· •··•·x•.•? .. • •· > •··•·•·l~s~~gI•• ... ·.•· .•·•• ..... . 
47.4 36.9 
51.5 45.5 

47,900 47,900 
6.0 6.4 

•·• xii1i~iinr t• t· r•·••••·•·]•~•~22~•it••· · 
0.08 0.09 
0.72 ND (0.54) 

+n•nn ~~j~t •·•• t••••• nn+r~~®1/~Ft···.•···•··•·· · 
ND (0.64) ND (0.37) 
ND (0.16) ND (0.12) 

ND (35 .7) ND (26.9) 
ND (0. 17) ND (0.19) 

93.7 79.2 
86.7 85.4 

ND 

ND 
ND 

ND 

!R53B014 

31.25 

9421L502 

05/25/94 

10.7 
20.4 

23,800 
5.6 

9,900 
299 

(0.10) 
1. 1 

51.5 
3,760 

(0.51) 
(0.09) 

5,820 
(0.22) 

44.2 
51.3 

!R53B015 

1.25 

9421L503 

05/25/94 

33.3 
57.8 

+•·•·•·ii!i8er••········•·····•···•·· 

!R53B015 

6.25 

9421L504 

05/25/94 

1.8 
20,900 

98.1 

25.3 
45. 1 

34,000 
6.0 

!R53B015 

16.25 

9421L505 

05/25/94 

•·• Htl@~Q. nn••····· tt•••···•!ioi~g >••····· ···••nn·•· r~t~~gt••······•···•·•··· 0.18 ND (0.07) ND (0.08) 
ND (0.59) ND (0.51) ND (0.83) 

ND (27.8) 
ND (0.19) 

76.0 
89.7 

ND 
ND 

ND 
ND 

87.5 
1, 190 

(0.40) 
(0.07) 

(29.1) 
(0.18) 

85.6 
69.4 

ND (29.4) 
ND (0.20) 

94.8 
83.9 

Volatile Organic Compound (ug/kg) 

1, 1,2,2-TETRACHLOROETHANE ND (11) ND ( 11) 
2-BUTANONE ND (11) ND ( 11) 
2-HEXANONE ND ( 11) ND ( 11) 
4-HETHYL-2-PENTANONE ND (11) ND ( 11) 

ACETONE 22 11 
BENZENE ND (11) ND < 11) 
CARBON DISULFIDE ND ( 11) ND ( 11) 
CHLOROFORM ND (11) ND ( 11) 

ETHYLBENZENE ND (11) ND (11) 
METHYLENE CHLORIDE 4 8 

ND (16) 
10 

ND (16) 
ND (16) 

ND (65) 
ND (16) 

24 
ND ( 16) 

ND ( 16) 
ND (3) 
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ND ( 11) 
ND (11) 
ND (11) 
ND (11) 

ND (4) 
ND (11) 
ND (11) 
ND (11) 

ND (11) 
ND ( 11) 

ND ( 11) 
ND (11) 
ND ( 11) 
ND (11) 

ND (2) 
ND ( 11) 
ND (11) 
ND (11) 

ND (11) 
ND (3) 

ND (11) 
ND (11) 
ND (11) 
ND (11) 

ND (8) 
ND (11) 
ND (11) 
ND (11) 

ND (11) 
ND (6) 

!R53B015 

26.25 

9421L506 

05/25/94 

0.12 
0. 11 

19,100 
29.0 

5.9 
5.8 

8,880 
1.6 

2,760 
129 

ND (0.02) 
ND (0.20) 

26.8 
623 

ND (0.50) 
ND (0.09) 

1,320 
ND (0.20) 

22.9 
17.8 

ND (12) 
ND (12) 
ND ( 12) 
ND (12) 

ND (7) 
ND (12) 
ND (12) 
ND (12) 

ND ( 12) 
ND (12) 



TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nl.l'lt>er IR53B014 !R53B014 IR53B014 IR53B015 !R53B015 
Sarfl)ling Depth (feet bgs) 16.25 21.25 31.25 1.25 6.25 

Sample Nl.l'lt>er 9421L500 9421L501 9421L502 9421L503 9421L504 
Sample Date 05/25/94 05/25/94 05/25/94 05/25/94 05/25/94 

Volatile Organic Compound (ug/kg) 

TETRACHLOROETHENE ND (11) ND ( 11) ND (16) ND (11) ND (11) TOLUENE ND (11) ND ( 11 l ND (16) ND (11) ND (11) XYLENE (TOTAL) ND (11) ND C 11) ND ( 16) ND ( 11 l ND ( 11) 

Semivolatile Organic Compound (ug/kg) 

2-METHYLNAPHTHALENE ND (410) ND (380) ND (930) ND (490) ND (1,400) ACENAPHTHENE ND (410) ND (380) ND (930) ND (490) ND (1,400) ACENAPHTHYLENE ND (410) ND (380) ND (930) ND (490) ND (1,400) ANTHRACENE ND (410) ND (380) ND (930) ND (490) ND (1,400) 
BENZO(A)ANTHRACENE ND (410) ND (380) ND (930) NO (490) ND (1,400) BENZO(A)PYRENE ND (410) NO (380) 60 ND (490) ND (1,400) BENZO(B)FLUORANTHENE ND (410) ND (380) ND (930) ND (490) ND (1,400) BENZO(G,H,l)PERYLENE NO (410) ND (380) ND (930) ND (490) ND (1,400) 
BENZO(K)FLUORANTHENE ND (410) ND (380) NO (930) ND (490) ND (1,400) 81S(2-ETHYLHEXYL)PHTHALATE ND (96) NO (52) NO (160) ND (44) ND (100) CARBAZOLE ND (410) NO (380) ND (930) NO (490) ND (1,400) CHRYSENE ND (410) ND (380) ND (930) ND (490) ND (1,400) 
01-N-BUTYLPHTHALATE ND (410) ND (380) ND (930) ND (490) NO (1,400) DIBENZ(A,H)ANTHRACENE ND (410) ND (380) ND (930) ND (490) ND (1,400) DIBENZOFURAN ND (410) ND (380) ND (930) ND (490) ND (1,400) FLUDRANTHENE ND (410) ND (380) 73 ND (490) ND (1,400) 
FLUORENE ND (410) NO (380) ND (930) ND (490) ND (1,400) INDEN0(1,2,3·CD)PYRENE ND (410) ND (380) ND (930) ND (490) NO (1,400) NAPHTHALENE ND (410) ND (380) ND (930) ND (490) ND (1,400) PENTACHLOROPHENOL ND (1,000) ND (910) ND (2,200) ND (1,200) ND (3,500) 
PHENANTHRENE ND (410) ND (380) ND (930) ND (490) ND (1,400) PYRENE ND (410) ND (380) 120 ND (490) ND (1,400) 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

4,4' -DDT ND (4) ND (4) ND (5) NO (4) ND (4) ALPHA-CHLORDANE ND (2) ND (2) ND (2) ND (2) ND (2) DIELORIN ND (4) ND (4) ND (5) ND (4) ND (4) ENOOSULFAN I ND (2) ND (2) ND (2) ND (2) ND (2) 
ENORIN NO (4) NO (4) NO ( 5) ND (4) ND (4) ENORIN ALDEHYDE NO (4) ND (4) NO (5) ND (4) ND (4) ENDRIN KETONE ND (4) ND (4) ND (5) ND (4) 4 
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!R53B015 !R53B015 

16.25 26.25 

9421L505 9421L506 

05/25/94 05/25/94 

ND ( 11) ND (12) 
ND (11) ND (12) 
ND (11) ND ( 12) 

26 ND (610) 
ND (380) ND (610) 
NO (380) ND (610) 
ND (380) ND (610) 

ND (380) ND (610) 
ND (380) ND (610) 
NO (380) ND (610) 
ND (380) ND (610) 

NO (380) ND (610) 
ND (750) ND (380) 
ND (380) NO (610) 
ND (380) ND (610) 

ND (380) ND (610) 
ND (380) ND (610) 
ND (380) ND (610) 
ND (380) ND (610) 

ND (380) ND (610) 
ND (380) ND (610) 
ND (380) ND (610) 
ND (910) ND (1,500) 

ND (380) ND (610) 
ND (380) ND (610) 

ND (4) ND (4) 
ND (2) ND (2) 
ND (4) ND (4) 
ND (2) ND (2) 

ND (4) ND (4) 
ND (4) ND (4) 
NO (4) NO (4) 



TABLE 4.24-3 (Continued) 

SOIL ANALYfICAL RESULTS - IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station NUTber IR538014 IR538014 J R53B014 IR538015 !R538015 

Saff1)ling Depth (feet bgs) 16.25 21.25 31.25 1.25 6.25 

sa~le Nt.m:)er 9421L500 9421L501 9421L502 9421 L503 9421L504 

Sample Date 05/25/94 05/25/94 05/25/94 05/25/94 05/25/94 

Pesticide/Polychlorinated Biphenyl (ug/kg) 
HEPTACHLOR EPOX!DE ND (2) ND {2) ND (2) 

I 
ND (2) I 1 

AROCLOR· 1248 ND (37) ND (37) ND (46) ND (39) ND (36) 
AROCLOR · 1260 NO (37) NO (37) ND (46) ND (39) I NO (36) 

TPH-Purgeable (mg/kg) 
TPH·GASOL!NE ND (0.6) kD (0.6) NO (0.7) ND (0.6) ND (0.6) 

TPH-Extractable (mg/kg) 
TPH·DIESEL ND (12) NO (12) ND (15) ND (12) ND (11) 
TPH·EXTRACTABLE UNKNOIIN HYDROCARBON NA NA NA NA NA 
TPH-MOTOR OIL ND (120) ND (120) ND (150) ND (120) 520 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 
TRPH ND (28) ND (28) ND (37) 74 2,400 

Oil and Grease (mg/kg) 
TOTAL O!L & GREASE llA NA NA NA NA 

Percent Moisture{%) 
% SOLIDS 88.7 87.8 71.0 84.0 i 92.4 

pH (pH units) 

PH 9.7 9.1 8.5 8.7 9.2 

Physical Characteristic(%) 
DRY BULK DENSITY NA NA NA NA NA 
GRAIN SIZE ANALYSIS - %CLAY NA NA NA NA NA 
GRAIN SIZE ANALYSIS· %COBBLES NA NA NA NA NA 
GRAIN SIZE ANALYSIS· %GRAVEL NA NA NA NA NA 

GRAIN SIZE ANALYSIS· %SAND NA NA NA NA NA 
GRAIN SIZE ANALYSIS· ¾SILT NA NA NA NA NA 
MOISTURE CONTENT NA NA NA NA NA 
POROSITY NA NA NA NA NA 

\JET BULK DENSITY NA NA NA NA NA 
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lR53B015 !R53B015 

16.25 26.25 

9421L505 9421L506 

05/25/94 05/25/94 

ND (2) 

I 
ND (2) 

ND (37) ND (40) 
NO (37) ND (40) 

NO (0.6) i ND (0.6) 

ND (12) ! NO (13) 
NA NA 

NO (120) i ND (130) 

100 50 

llA NA 

87.8 83.4 

9,6 8.0 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 



Station Nr..mber 

Sairpling Depth (feet bgs) 

Sanple Nl.llber 

Sample Date 

Total Organic Carbon (ug/kg) 
TOTAL ORGANIC CARBON 

TABLE 4.24-3 (Continued) 

SOIL A;';ALYTICAL RESULTS - IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR53B014 !R53S014 !R53B014 IR53B015 IR53S015 

16.25 21.25 31.25 1.25 6.25 

9421L500 9421 L501 9421L502 9421L503 9421L504 

05/25/94 05/25/94 05/25/94 05/25/94 05/25/94 

NA NA i NA NA I NA 
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IR536015 !R53B015 

16.25 26.25 

9421L505 9421L506 

05/25/94 05/25/94 

NA NA 



Station Number 

Sarrpling Depth (feet bgs) 

Sarrple Number 

Sample Date 

Metal (mg/kg) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 

COBALT 
COPPER 
IRON 
LEAD 

MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 

NICKEL 
POTASSIUM 
SELENIUM 
SILVER 

SOOIUM 
THALLIUM 
VANADIUM 
ZINC 

Volatile Organic Compound (ug/kg) 

1, 1,2,2-TETRACHLOROETHANE 
2-BUTANONE 
2-HEXANONE 
4-METHYL-2-PENTANONE 

ACETONE 
BENZENE 
CARBON DISULFIDE 
CHLOROFORM 

ETHYLBENZENE 
METHYLENE CHLORIDE 

NO 
NO 

NO 
NO 

NO 

TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS - IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR53B015 

31.25 

9421L507 

05/25/94 

10.9 
10.9 

17,200 
2.8 

4,790 
215 

(0.12) 
(0.43) 

49.7 
1,220 

(0.63) 
(0.12) 

2,090 
(0.21) 

43.6 
32.0 

NO ( 12) 
NO ( 12) 
NO ( 12) 
NO ( 12) 

NO (22) 
NO ( 12) 
NO ( 12) 
NO C 12) 

NO ( 12) 
NO (3) 

IR53B016 

0.75 

9421L508 

05/26/94 

• nt•••••·iltttnx•.••·· 
NO (2,150) 

NO (0.66) 
NO (0.44) 

.. ~□ j4~n 

I Ill 
NO ( 11) 
NO ( 11) 
NO ( 11) 
NO < 11 l 

NO (11) 
NO (6) 

NO (11) 
NO (11) 

NO (6) 
NO (7) 

IR53B016 

11.25 

9421L509 

05/26/94 

IR53B016 

16.25 

9421L510 

05/26/94 

38.6 
58.9 

55,800 
5.0 

· \ ii 411if. i { J.s~ ": / 
·No· (1,580) NO (1,140) 

NO (0.51) NO (0.49) 
NO (0.45) NO (0.46) 

NO (508) NO (633) 
NO (0.45) NO (0.46) 

I 95.4 116 
93.5 79.2 

NO ( 11) NO (12) 
NO < 11) NO (12) 
NO < 11 l NO (12) 
NO ( 11) NO (12) 

NO (6) NO (12) 
NO (6) NO (6) 

NO (0.5) NO (12) 
NO (11) NO (12) 

NO (6) NO (6) 
NO (9) NO (4) 
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IR53B016 IR53B016 IR53B016 

26.25 31.25 41.25 

9421L511 9421L512 9421L513 

05/26/94 05/26/94 05/26/94 

8.8 9.2 16.2 
12.9 11.7 28.8 

17,000 16,300 32 400 
3.7 5.1 NO cl.6) 

6,170 5,120 12,400 
241 275 300 

0.12 NO (0.07) 0.10 
NO (1.8) NO (2.0) NO (1.9) 

53.2 49.6 94.3 
NO (1

6
340) NO (1,250) NO (2,690) 

NO ( .52) NO (0.57) NO (0.54) 
NO (0.52) NO (0.57) NO (0.54) 

NO (1,830) NO (3,140) NO (2,350) 
NO (0.52) ND (0.57) NO (0.54) 

38.0 41.4 54.0 
33.0 29.2 63.6 

NO ( 13) 
NO (13) 
NO < 13) 
NO ( 13) 

NO (7) 
NO (7) 

NO (13) 
NO (13) 

NO (7) 
NO (6) 

NO ( 14) 
NO < 14) 
NO (14) 
NO ( 14) 

NO (7) 
NO (7) 

NO ( 14) 
NO (14) 

NO (7) 
NO (4) 

NO (14) 
NO (14) 
NO (14) 
NO (14) 

NO (10) 
NO (7) 

NO (14) 
NO (14) 

NO (7) 
NO (4) 



TABLE 4.24-3 (Continned) 

SOIL ANALYTICAL RESULTS- IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nl..llt>er IR53B015 IR53B016 IR53B016 IR53B016 !R53B016 

Sampling Depth (feet bgs) 31.25 0.75 11.25 16.25 26.25 

Sample NLITber 9421 L507 9421L508 9421L509 9421L510 9421L511 

Sarrple Date 05/25/94 05/26/94 05/26/94 05/26/94 05/26/94 

Volatile Organic Compound (ug/kg) 

TETRACHLOROETHENE NO (12) NO (11) NO (11) NO ( 12) NO (13) TOLUENE NO (12) NO (6) NO (6) NO (6) NO (7) XYLENE (TOTAL) NO ( 12 l NO (1) NO (6) NO (6) NO (7) 

Semivolatile Organic Compound (ug/kg) 

2-METHYLNAPHTHALENE ND (780) 35 NO (370) NO (380) ND (430) ACENAPHTHENE NO (780) NO (370) NO (370) NO (380) NO (430) ACENAPHTHYLENE NO (780) ND (370) NO (370) NO (380) 22 ANTHRACENE NO (780) NO (370) NO (370) ND (380) 87 
BENZO(A)ANTHRACENE 

~Ii 
NO (370) NO (370) NO (380) ) iiJofwi )•I••• BENZO(A)PYRENE ND (370) ND (370) NO (380) BENZO(B)FLUORANTHENE NO (370) NO (370) NO (380) 210 BENZO(G,H,l)PERYLENE NO (370) NO (370) ND (380) 250 

BENZO(K)FLUORANTHENE 71 NO (370) NO (370) NO (380) 170 BIS(2-ETHYLHEXYL)PHTHALATE ND (780) NO (130) NO (330) ND (380) NO (430) CARBAZOLE NO (780) NO (370) ND (370) NO (380) NO (430) CHRYSENE 91 NO (370) NO (370) NO (380) 250 
DI-N-BUTYLPHTHALATE ND (780) ND (19) ND (20) ND (25) NO (430) DIBENZ(A,H)ANTHRACENE ND (780) NO (370) NO (370) ND (380) NO (430) DISENZOFURAN NO (780) NO (370) 16 NO (380) ND (430) FLUORANTHENE 120 22 NO (370) NO (380) 480 
FLUDRENE ND (780) NO (370) NO (370) ND (380) NO (430) INDEN0(1,2,3-CD)PYRENE 120 ND (370) NO (370) NO (380) 190 NAPHTHALENE NO (780) ND (370) NO (370) NO (380) ND (430) PENTACHLORDPHENDL ND (1,900) ND (890) ND (910) NO (930) NO (1,100) 
PHENANTHRENE 61 30 36 ND (380) 230 PYRENE 250 33 21 NO (380) 570 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

4,4 1 -DDT NO (5) NO (4) ND (4) ND (4) NO (4) ALPHA-CHLORDANE ND (3) ND (2) ND (2) ND (2) NO (2) DIELDRIN ND (5) NO (4) NO (4) NO (4) ND (4) ENDOSULFAN I ND (3) NO (2) ND (2) NO (2) ND (2) 
ENDRIN ND (SJ NO (4J NO (4) ND (4) ND (4) ENDRJN ALDEHYDE NO (5) ND (4) ND (4) ND (4) NO (4J ENDRIN KETONE ND (5) NO (4) ND (4) ND (4) ND (4) 

Pan"" 30 

!R53B016 IR53B016 

31.25 41.25 

9421L512 9421L513 

05/26/94 05/26/94 

NO (14) NO (14) 
NO (7) NO (7) 
NO (7) NO (7) 

NO (470) NO (450) 
NO (470) NO (450) 
ND (470) NO (450) 
NO (470) NO (450) 

NO (470) NO (450) 
ND (470) ND (450) 
NO (470) ND (450) 
NO (470) NO (450) 

NO (470) NO (450) 
ND (470) NO (450) 
NO (470) ND (450) 
NO (470) NO (450) 

ND (470) NO (450) 
NO (470) ND (450) 
NO (470) NO (450) 
ND (470) NO (450) 

NO (470) ND (450) 
ND (470) ND (450) 
NO (470) ND (450) 

NO (1,100) NO (1,100) 

ND (470) ND (450) 
NO (470) ND (450) 

ND (5) NO (5) 
NO (2) ND (2) 
ND (5) ND (5) 
NO (2) ND (2J 

ND (SJ ND (5) 
ND (5) ND (5) 
ND (5) ND (5) 



TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nurber IR53B015 !R53B016 IR53B016 IR53B016 IR53B016 

Sarrpl ing Depth (feet bgs) 31.25 0.75 11.25 16.25 26.25 

Sarrple Nurber 9421L507 9421 L508 9421L509 9421L510 9421L511 

Sarrple Date 05/25/94 05/26/94 05/26/94 05/26/94 05/26/94 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

HEPTACHLOR EPOXIDE NO (3) ND (2) ND (2) NO (2) ND (2) 
AROCLOR-1248 ND (51) NO (37) ND (37) ND (38) NO (43) 
AROCLOR-1260 ND (51) ND (37) ND (37) ND (38) ND (43) 

TPH-Purgeable (mg/kg) 

TPH-GASOLINE ND (0.8) ND (1) ND ( 1) ND ( 1) ND ( 1) 

TPH-Extractable (mg/kg) 

TPH·OIESEL ND ( 16) ND (1) ND (1) ND (1) ND (1) 
TPH-EXTRACTABLE UNKNO\JN HYDROCARBON NA ND (1) 21 ND (1) 7 
TPH-MOTOR OIL NO (160) 280 ND ( 11) ND (12) ND (13) 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 

TRPH ND (35) 740 ND (28) ND (29) ND (33) 

Oil and Grease (mg/kg) 

TOTAL OIL & GREASE NA NA NA NA NA 

Percent Moisture(%) 

% SOLIDS 64.8 NA NA NA NA 

pH (pH units) 

PH 8.3 7.9 8.8 8.4 8.1 

Physical Characteristic(%) 

ORY BULK DENSITY NA NA NA NA NA 
GRAIN SIZE ANALYSIS - Y.CLAY NA NA NA NA NA 
GRAIN SIZE ANALYSIS - %COBBLES NA NA NA NA NA 
GRAIN SIZE ANALYSIS - %GRAVEL NA NA NA NA NA 

GRAIN SIZE ANALYSIS - %SAND NA NA NA NA NA 
GRAIN SIZE ANALYSIS - %SILT NA NA NA NA NA 
MOISTURE CONTENT NA NA NA NA NA 
POROSITY NA NA NA NA NA 

\JET BULK DENSITY NA NA NA NA NA 
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IR53B016 !R53B016 

31.25 41.25 

9421L512 9421L513 

05/26/94 05/26/94 

ND (2) ND (2) 
ND (47) ND ( 45) 
ND (47) NO (45) 

NO (1) ND ( 1) 

ND (1) ND ( 1) 
ND (1) 6 

ND (14) ND ( 14) 

ND (36) ND (34) 

NA NA 

NA NA 

8.3 8.6 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 



Station Nunber 

Sartpling Depth (feet bgs) 

Sarrple Nt.nber 

s~le Date 

Total Organic Carbon (ug/kg) 
TOTAL ORGANIC CARBON 

TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-53 
HUNTERS POL"IT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR53S015 !R53S016 IR53S016 IR53S016 1R53S016 

31.25 0. 75 11.25 16.25 26.25 

9421L507 9421L508 9421L509 9421L510 9421L511 

05/25/94 05/26/94 05/26/94 05/26/94 i 05/26/94 

NA ! NA .. NA NA 
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!R53B016 !R53S016 

31.25 41.25 

9421L512 9421L513 

05/26/94 05/26/94 

NA NA 



Station Nunber 

Sarrpling Depth (feet bgs) 

Sarrple Nunber 

Sarrpte Date 

Metal (mg/kg) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 

COBALT 
COPPER 
IRON 
LEAD 

MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 

NICKEL 
POTASSIUM 
SELENIUM 
SILVER 

SODIUM 
THALLIUM 
VANADIUM 
ZINC 

Volatile Organic Compound (ug/kg) 

1, 1,2,2-TETRACHLOROETHANE 
2-BUTANONE 
2-HEXANONE 
4·METHYL·2·PENTANONE 

ACETONE 
BENZENE 
CARBON DISULFIDE 
CHLOROFORM 

ETHYLBENZENE 
METHYLENE CHLORIDE 

TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS - IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR53B017 IR53B017 

1.25 7.75 

9428C362 9428C363 

07 /15/94 07 /15/94 

ND (0.14) ND i~~?i 16,200 
99.3 

ND 
ND 

ND 
NO 

26.0 
38.3 

35,600 
8.6 

109 
1,170 

(0.49) 
(0.13) 

(28.8) 
(0.42) 

86.3 
71.7 

NO ( 11) 
ND (11) 
ND (11) 
ND (11) 

ND (11 l 
NO (11) 

2 
ND (11) 

ND (11) 
ND (8) 

41.2 
35.0 

•·••r>••••••••1h:f ~~••••r•·••·· 

530 
ND (0.44) 

67.1 
69.0 

ND (11) 
ND C 11) 
ND (11) 
ND C 11) 

ND C 14) 
4 

ND C 11) 
ND (11) 

ND (11) 
ND (9) 

. 
ND 

IR53B017 

12.25 

9428C364 

07/15/94 

60.6 
41.4 

. ... • .rt:ig~ •. ) ii 

476 
ND (0.45) 

98.4 
86.8 

ND (11) 
ND (11) 
ND (11) 
ND (11) 

ND (12) 
7 

ND C 11) 
ND (11) 

ND C 11) 
ND C 14) 
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IR53B017 

16.25 

9428C365 

07/15/94 

24. 7 
24. 1 

30,100 
4.8 

n 7nn 

0.09 
ND (0.20) 

309 
NO (0.44) 

52.6 
47.9 

NO C 11) 
ND ( 11) 
ND C 11) 
NO C 11) 

ND (12) 
ND < 11 l 
ND ( 11) 
ND ( 11) 

ND (11) 
ND (7) 

IR53B017 

22. 75 

9428C366 

07/15/94 

29.3 
26.9 

33,000 
5.6 

?/II (t❖iii ?·••·• 
0.09 

ND (0.09) 

726 
NO (0.47) 

60.2 
54.5 

NO ( 12) 
ND ( 12) 
ND C 12) 
ND ( 12) 

ND C 10) 
ND C 12) 
ND (12) 
ND C 12) 

ND (12) 
ND (10) 

IR53B017 IR53B018 

26.25 12.75 

9428C367 9428C355 

07/15/94 07/15/94 

ND (0.13) NO (0.05) 
4,970 14,500 
60.8 184 

12.8 
25.3 

n···~~I~~int••·•·•···•···· 
31.7 
43.4 

35,000 
6. 1 

9,560 
270 

0.30 
ND (0.12) 

60.8 
3,380 

ND (0.70) 
NO (0.18) 

NO 
5,530 

(0.61) 
55.2 
58.9 

ND (15) 
ND ( 13) 
NO (15) 
ND (15) 

ND (66) 
ND (15) 

23 
ND (15) 

ND (15) 
ND (12) 

469 
NO (0.53) 

68.1 
58.7 

NO (13) 
ND (13) 
ND (13) 
ND (13) 

ND (19) 
ND C 13) 

3 
ND (13) 

ND (13) 
ND (8) 



TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nurber IR53B017 IR53B017 IR53B017 IR53B017 JR53B017 

Sarrpling Depth (feet bgs) 1.25 7.75 12.25 16.25 22.75 

Sample Nlltber 9428C362 9428C363 9428C364 9428C365 9428C366 

Sarrple Date 07/15/94 07/15/94 07/15/94 07/15/94 07/15/94 

Volatile Organic Compound (ug/kg) 

TETRACHLOROETHENE ND ( 11) ND C 11) ND ( 11) ND (11) ND (12) 
TOLUENE ND (11) ND (11) ND ( 11) ND (11) ND (12) 
XYLENE (TOTAL) ND C 11 J ND ( 11 J ND (11) ND (11) ND (12) 

Semivolatile Organic Compound (uglkg) 

2-METHYLNAPHTHALENE ND (350) ND (370) ND (370) ND (370) ND (390) 
ACENAPHTHENE ND (350) ND (370) ND (370) ND (370) ND (390) 
ACENAPHTHYLENE ND (350) ND (370) ND (370) ND (370) ND (390) 
ANTHRACENE ND (350) ND (370) ND (370) ND (370) ND (390) 

BENZO(A)ANTHRACENE ND (350) ND (370) ND (370) ND (370) ND (390) 
BENZO(A)PYRENE ND (350) ND (370) ND (370) ND (370) ND (390) 
BENZO(B)FLUORANTHENE ND (35D) ND (37D) ND (370) ND (37DJ ND (390) 
BENZO(G,H,l)PERYLENE ND (350) ND (37D) ND (37D J ND (37DJ ND (39D) 

BENZO(KJFLUORANTHENE ND (35D) ND (37DJ ND (37D) ND (370) ND (39D) 
BIS(2-ETHYLHEXYL)PHTHALATE ND (35D) ND (83D) ND Cl, lDDJ ND (89D) ND (1DO) 
CARBAZOLE ND (35D) ND (370) ND (37D) ND (37DJ ND (39D) 
CHRYSENE ND (350) ND (37DJ ND (37D) ND (37D) ND (390) 

DI-N-BUTYLPHTHALATE ND (35D) ND (370) ND (37DJ ND (37DJ ND (39D) 
DIBENZ(A,HJANTHRACENE ND (35D) ND (370) ND (370) ND (370) ND (390) 
DIBENZOFURAN ND (350) 27 23 ND (370) ND (390) 
FLUORANTHENE ND (350) ND (370) ND (370) ND (370) ND (390) 

FLUORENE ND (350) 23 24 ND (370) ND (390) 
INDEN0(1,2,3·CDJPYRENE ND (350) ND (370) ND (370) ND (370) ND (390) 
NAPHTHALENE ND (350) ND (370) ND (370) ND (370) ND (390) 
PENTACHLOROPHENOL ND (880) ND (930) ND (930) ND (930) ND (970) 

PHENANTHRENE ND (350) 26 ND (370) ND (370) ND (390) 
PYRENE ND (350) ND (370) ND (370) ND (370) ND (390) 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

4,4' ·DOT ND (4) ND (4) ND (4) ND (4) ND (4) 
ALPHA-CHLORDANE ND (2) ND (2) ND (2) ND (2) ND (2) 
DIELOR!N ND (4) ND (4) ND (4) ND (4) ND (4) 
ENDOSULFAN I ND (2) NO (2) ND (2) ND (2) ND (2) 

ENDRIN ND (4) ND (4) ND (4) ND (4) ND (4) 
ENDRJN ALDEHYDE ND (4) ND (4) ND (4) ND (4) ND (4) 
ENDRIN KETONE ND (4) ND (4) ND (4) ND (4) ND (4) 
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!R53B017 IR53B018 

26.25 12.75 

9428C367 9428C355 

07/15/94 07/15/94 

ND (15) ND (13) 
ND (15) ND (13) 
ND (15) ND (13) 

ND (510) ND (440) 
49 ND (440) 
73 ND (440) 

220 ND (440) 

I ~l-!iIIj 
ND (440) 
ND (440) 
ND (440) 
ND (440) 

27D ND (44DJ 
ND (68) ND (27DJ 

ND (51D) ND (440) 
63D ND (44D) 

tft~e.im·•······ ND (440) 
ND (440) 

ND (510) ND (440) 
1,300 48 

53 ND (440) 
380 ND (440) 
32 ND (440) 

ND (1,300) ND (1,100) 

590 51 
2,400 94 

ND (10) ND (5) 
ND (5) ND (2) 

ND (10) ND (5) 
ND (5) ND (2) 

ND (10) ND (5) 
ND (10) ND (5) 
ND ( 10) ND (5) 



TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS - IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nurrber IR53B017 IR53B017 IR53B017 IR53B017 I R53B017 

Sampling Depth (feet bgs) 1.25 7.75 12.25 16.25 22.75 

Sample Nurrber 9428C362 9428C363 9428C364 9428C365 9428C366 

Sample Date 07 /15/94 07/15/94 07 /15/94 07/15/94 07/15/94 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

HEPTACHLOR EPOXIDE ND (2) ND (2) ND (2) ND (2) ND (2) 
AROCLOR-1248 ND (35) ND (37) ND (37) ND (37) ND (39) 
AROCLOR-1260 ND (35) ND (37) ND (37) ND (37) ND (39) 

TPH-Purgeable (mg/kg) 

TPH-GASOLINE ND (0.5) ND (0.6) ND (0.6) ND (0.6) ND (0.6) 

TPH-Extractable (mg/kg) 

TPH-DlESEL ND (26) ND ( 11) ND ( 11) ND ( 11) ND ( 12) 
TPH-EXTRACTABLE UNKN~N HYDROCARBON NA NA NA NA NA 
TPH-MOTOR OIL 290 27 27 21 17 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 

TRPH 110 23 13 8 4 

Oil and Grease (mg/kg) 

TOTAL OIL & GREASE NA NA NA NA NA 

Percent Moisture (%) 

% SOLIDS 94.6 90.2 89.7 90.0 85. 7 

pH (pH units) 

PH 8.8 9.3 9.7 9.0 8.4 

Physical Characteristic (%) 

DRY BULK DENSITY NA NA NA NA NA 
GRAIN SIZE ANALYSIS - %CLAY NA NA NA NA NA 
GRAIN SIZE ANALYSIS - %COBBLES NA NA NA NA NA 
GRAIN SIZE ANALYSIS - %GRAVEL NA NA NA NA NA 

GRAIN SIZE ANALYSIS - %SAND NA NA NA NA NA 
GRAIN SIZE ANALYSIS - %SILT NA NA NA NA NA 
MOISTURE CONTENT NA NA NA NA NA 
POROSITY NA NA NA NA NA 

WET BULK DENSITY NA NA NA NA NA 

Page 35 

IR53B017 IR53B018 

26.25 12. 75 

9428C367 9428C355 

07/15/94 07/15/94 

ND (5) ND (2) 
ND (100) ND (45) 
ND (100) ND (45) 

ND (0.8) ND (0.7) 

ND (15) ND ( 13) 
NA NA 

160 17 

15 ND {?) 

NA NA 

65.6 74.9 

8.4 8.4 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 



Station Nt..mber 

Sa~ting Depth (feet bgs) 

Sample Nt.llbef' 

Sa1Tple Date 

Total Organic Carbon (ug/kg) 
TOTAL ORGANIC CARBON 

TABLE 4.24-3 (Continued) 

SOIL Ai'<ALYTICAL RESULTS· IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

!R538017 !R538017 !R538017 !R53B017 !R538017 

1.25 7.75 12.25 16.25 22.75 

9428C362 9428C363 9428C364 9428C365 9428C366 

07/15/94 07/15/94 07/15/94 07/15/94 07/15/94 

NA NA NA NA MA 
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!R53B017 !R53B018 

26.25 12.75 

9428C367 9428C355 

07/15/94 07/15/94 

NA MA 



Station Nl.Eber 

Sampling Depth (feet bgs) 

Sample Nl.Eber 

Sample Date 

Metal (mg/kg) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 

COBALT 
COPPER 
IRON 
LEAD 

MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 

NICKEL 
POTASSIUM 
SELENIUM 
SILVER 

SODIUM 
THALLIUM 
VANAOIUM 
ZINC 

Volatile Organic Compound (ug/kg) 

1,1,2,2-TETRACHLOROETHANE 
2-BUTANONE 
2-HEXANONE 
4-METHYL-2-PENTANONE 

ACETONE 
BENZENE 
CARBON DISULFIDE 
CHLOROFORM 

ETHYLBEN2ENE 
METHYLENE CHLORIOE 

NO 

TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS - IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR53B018 IR53B018 

21. 75 31.25 

9428C356 9428C358 

07/15/94 07/15/94 

33,000 29,400 

MiWtit r·•·•·••·•··•I ·••<•n·••si2ff~•n>.······· ·· 
192 182 

37.4 
36.6 

40,000 
7.3 

529 
(0.47) 

70.0 
64.9 

NO (12) 
NO (12) 
ND ( 12) 
ND (12) 

ND ( 12) 
NO ( 12) 
ND ( 12) 
NO (12) 

NO (12) 
NO (9) 

NU (~-)~J 

33.7 
32.5 

40,100 
7.3 

71. 100 ..... 

0.09 
NO (0.09) 

NO (29.4) 
NO (0.43) 

62.9 
67.4 

ND (11) 
ND (11) 
NO ( 11) 
ND (11) 

NO ( 11) 
NO ( 11) 
ND C 11) 
NO ( 11) 

ND (11) 
NO (6) 

. .... 

IR53B018 I R53B018A IR53B018A IR53B019 IR53B019 

36.25 1.25 5.75 1. 75 3. 75 

9428C359 9428C353 9428C354 9423R269 9423R270 

07/15/94 07/15/94 07/15/94 06/10/94 06/10/94 

26,100 
' Q 

23,100 5,330 5,980 
.... ..m, 0.3) .................. H0 .. {0.38)....... •••••.•• ..~0(0.53). ... ··•·.·•·•··· 

••·•·•···•·••·•••4,2•8t•I••·• ·•••·• :•.t••••?iisifllt?• •··•···•··•· ···•·•·••••·••4;o••'!'lf•••···•········· 
280 159 36.0 40.9 

ND (0.12) ·•••••••• • ••••~!) (0.04) ND (0.04) 
5,160 17,400 12,200 
65.6 135 122 

12.9 37.3 22.8 
32.4 97.9 24.9 

.·· . 28,800 . 49,700 34,500 

.. 32., •. ii \ • . 7 .8 6.7 

10,000 
276 

0.64 
ND (0.12) 

62.5 
3,220 

ND (0.67) 
NO (0.17) 

3,190 
NO (0.58) 

57.9 
83.9 

NO (14) 
NO ( 11) 
NO (14) 
NO (14) 

NO (56) 
NO ( 14) 

17 
NO ( 14) 

NO (14) 
NO (9) 
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. +;ltt1f gg < · · · •·.··· 
0. 11 

NO (0.08) 

NO (11) 
NO (11) 
NO (11) 
NO ( 11 l 

ND ( 17) 
NO (11) 
ND (11) 
NO ( 11) 

ND (11) 
ND (7) 

.31 ,on 

0.09 
ND (0.09) 

ND (29.2) 
NO (0.43) 

62.7 
62.9 

NO ( 11) 
ND (11) 
NO (11) 
NO (11) 

NO (14) 
NO (11) 
NO (11) 
NO (11) 

NO (11) 
NO (7) 

ND (0.16) 
ND (0.06) 

n,800 
,3.1 

8.8 
11.6 

13,500 
5. 1 

4,910 
357 

NO (0.05) 
NO (0.14) 

34.7 
634 

NO (0.62) 
NO (0.17) 

ND (187) 
ND (0.41) 

30.1 
26.4 

NO (10) 
NO (10) 
ND (10) 
ND (10) 

ND ( 10) 
ND (10) 
ND ( 10) 
NO (10) 

NO (10) 
ND (7) 

NO (0.17) 
ND (0.06) 

22,000 
,7.6 

9.2 
12.5 

15,400 
4.7 

Fit•·tg1jtgnt>•····•···· 
NO (0.05) 
ND (0.14) 

40.7 
719 

NO (0.62) 
NO (0.16) 

NO (360) 
NO (0.41) 

32.3 
25.5 

NO ( 10) 
NO (10) 
NO (10) 
NO (10) 

NO (8) 
ND (10) 
NO (10) 
ND (10) 

ND (10) 
NO (5) 



TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-53 
IDJNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station NUllJer IR53B018 !R53B018 IR53B018 IR53B018A !R53B018A 

Sarrpting Depth (feet bgs) 21. 75 31.25 36.25 1.25 5.75 

Sarrpte Nurber 9428C356 9428C358 9428C359 9428C353 9428C354 

Sarrpte Date 07/15/94 07/15/94 07/15/94 07/15/94 07/15/94 

Volatile Organic Compound (ug/kg) 

TETRACHLOROETHENE NO ( 12) NO ( 11) NO ( 14) NO (11) NO (11) 
TOLUENE NO (12) ND ( 11) ND ( 14) ND (11) ND (11) 
XYLENE (TOTAL) ND (12) ND ( 11) NO ( 14) ND (11) ND ( 11) 

Semivolatile Organic Compound (ug/kg) 

2-METHYLNAPHTHALENE ND (390) 36 47 25 ND (360) 
ACENAPHTHENE ND (390) ND (360) 190 29 ND (360) 
ACENAPHTHYLENE ND (390) NO (360) 190 83 ND (360) 
ANTHRACENE ND (390) NO (360) 880 110 ND (360) 

BENZO(A)ANTHRACENE NO (390) ND (360) ~·•···•·•··•··•·•·· 
i•.• II~~~~f i••••••I 

ND (360) 
BENZO(A)PYRENE NO (390) ND (360) ND (360) 
BENZO(B)FLUORANTHENE ND (390) ND (360) NA ND (360) 
BENZO(G,H,I)PERYLENE ND (390) ND (360) 3,800 ND (360) 

BENZO(K)FLUORANTHENE ND (39D) ND (360) t••········•··••1>9Qf)•••···•·. 270 NO (360) 
BIS(2-ETHYLHEXYL)PHTHALATE ND ( 120) NO (46) NO (480) ND (350) ND (85) 
CARBAZOLE NO (390) ND (360) ND (480) 53 NO (360) 
CHRYSENE NO (390) NO (360) 3,100 890 NO (360) 

DI-N-BUTYLPHTHALATE NO (390) NO (360) ···•••</;;lg~ij •.••. ::?)::)) ··•·t ~ft:s~rj~ n )•••/ NO (360) 
OIBENZ(A,H)ANTHRACENE NO (390) NO (360) NO (360) 
OIBENZOFURAN ND (390) 48 ND (480) 45 35 
FLUORANTHENE ND (390) NO (360) 5,600 490 NO (360) 

. 

FLUORENE NO (390) 33 ·••··········••··•24Q. •.•••••. ?< ND (360) 
INDEN0(1,2,3-CD)PYRENE ND (390) NO (360) ?::=:::,:t-2:fc6Q.Ef:,:!!.:,:,:.=:.-,-::-:-. NO (360) 
NAPHTHALENE NO (390) NO (360) 110 34 NO (360) 
PENTACHLOROPHENOL NO (980) NO (900) NO (1,200) NO (890) NO (900) 

PHENANTHRENE NO (390) 66 3,000 280 51 PYRENE NO (390) 35 13,000 560 28 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

4,4 1 -oor ND (4) NO (4) NO (24) ND (4) NO (4) 
ALPHA-CHLORDANE ND (2) NO (2) NO ( 12) ND (2) ND (2) 
DIELDRIN ND (4) NO (4) ND ( 24) ND (4) ND (4) 
ENDOSULFAN I NO (2) NO (2) ND (12) ND (2) ND (2) 

ENDRIN ND (4) ND (4) NO (24) ND (4) ND (4) 
ENDRIN ALDEHYDE ND (4) ND (4) ND (24) ND (4) ND (4) 
ENDRIN KETONE ND (4) NO (4) ND (24) ND (4) ND (4) 

Pa!Je 38 

!R53B019 !R53B019 

1. 75 3.75 

9423R269 9423R270 

06/10/94 06/10/94 

NO (10) NO (10) 
ND ( 10) ND (10) 
ND (10) ND (10) 

NO (340) ND (340) 
ND (340) ND (340) 
ND (340) ND (340) 
ND (340) ND (340) 

31 ND (340) 
ND (340) ND (340) 
ND (340) ND (340) 
ND (340) NO (340) 

NO (340) NO (340) 
NO (340) ND (340) 
ND (340) NO (340) 

46 NO (340) 

ND (340) NO (340) 
ND (340) NO (340) 
ND (340) NO (340) 

61 NO (340) 

ND (340) NO (340) 
NO (340) ND (340) 
NO (340) ND (340) 
NO (860) NO (860) 

48 NO (340) 
97 NO (340) 

ND (7) NO (3) 
NO (3) ND (2) 
ND (7) NO (3) 
NO (3) ND (2) 

ND (7) ND (3) 
ND (7) ND (3) 
ND (7) ND (3) 



TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-53 
HUNTERS POINT SIDPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station NUTber IR53B018 IR53B018 IR53B018 IR53B018A IR53B018A 

Sampling Depth (feet bgs) 21. 75 31.25 36.25 1.25 5.75 

Sample Nulber 9428C356 9428C358 9428C359 9428C353 9428C354 

Sample Date 07/15/94 07/15/94 07/15/94 07/15/94 07/15/94 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

HEPTACHLOR EPOXIDE NO (2) ND (2) ND (12) ND (2) ND (2) 
AROCLOR-1248 ND (39) ND (36) ND (240) ND (35) ND (36) 
AROCLOR-1260 ND (39) ND (36) ND (240) ND (35) ND (36) 

TPH-Purgeable (mg/kg) 

TPH-GASOLINE ND (0.6) ND (0.5) ND (0.7) ND (0.5) ND (0.5) 

TPH-Extractable (mg/kg) 

TPH-DIESEL ND (12) ND ( 11) ND (36) ND ( 11) 6 
TPH-EXTRACTABLE UNKNO~N HYDROCARBON NA NA NA NA NA 
TPH-MOTOR 01 L 48 18 550 47 6 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 

TRPH 7 4 10 61 4 

Oil and Grease (mg/kg) 

TOTAL OIL & GREASE NA NA NA NA NA 

Percent Moisture (%) 

% SOLIDS 85.2 92.6 69. 1 94.3 93.2 

pH (pH units) 

PH 8.5 8.7 8.6 8.6 8.4 

Physical Characteristic (%) 

ORY BULK DENSITY NA NA NA NA NA 
GRAIN SIZE A~ALYSIS - r.CLAY NA NA NA NA NA 
GRAIN SIZE ANALYSIS - r.coBBLES NA NA NA NA NA 
GRAIN SIZE ANALYSIS - %GRAVEL NA NA NA NA NA 

GRAIN SIZE ANALYSIS - %SAND NA NA NA NA NA 
GRAIN SIZE ANALYSIS - %SILT NA NA NA NA NA 
MOISTURE CONTENT NA NA NA NA NA 
POROSITY NA NA NA NA NA 

WET BULK DENS I TY NA NA NA NA NA 
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IR53B019 IR53B019 

,. 75 3.75 

9423R269 9423R270 

06/10/94 06/10/94 

ND (3) ND (2) 
ND (69) ND (34) 
ND (69) ND (34) 

ND (0.5) ND (0.5) 

ND (26) ND ( 10) 
NA NA 

210 50 

43 140 

NA NA 

96.7 97.3 

8.4 8.6 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 



Station Nl.llt>er 

Sarrpling Depth (feet bgs) 

Sample NLITDer 

Sarrple Date 

Total Organic Carbon ( ug/kg) 

TOTAL ORGANIC CARBON 

TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR538018 IR538018 IR53B018 IR53B018A IR538018A 

21.75 31.25 36.25 1.25 5.75 

9428C356 9428C358 9428C359 9428C353 9428C354 

07/15/94 07 /15/94 07/15/94 07/15/94 07/15/94 

NA NA NA NA NA 
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IR538019 IR53B019 

1. 75 3.75 

9423R269 9423R270 

06/10/94 06/10/94 

NA NA 



Station Nurber 

Sarrpling Depth (feet bgs) 

Sarrple Nurber 

Sample Date 

Metal (mg/kg) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 

COBALT 
COPPER 
IRON 
LEAD 

MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 

NICKEL 
POTASSIUM 
SELENIUM 
SILVER 

SODIUM 
THALLIUM 
VANADIUM 
ZINC 

Volatile Organic Compound (ug/kg) 

1, 1,2,2-TETRACHLOROETHANE 
2-BUTANONE 
2-HEXANONE 
4-METHYL-2-PENTANONE 

ACETONE 
BENZENE 
CARBON DISULFIDE 
CHLOROFORM 

ETHYLBENZENE 
METHYLENE CHLORIDE 

TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR53B019 IR53B020 IR53B020 IR53B020 IR53B021 IR53B021 

6.25 1.75 3.75 6.25 1.75 3.75 

9423R271 9423R266 9423R267 9423R268 9423R263 9423R264 

06/10/94 06/10/94 06/10/94 06/10/94 06/10/94 06/10/94 

ND (0.16) ND (0.22) ND (0.14) NO (0.12) ND (0.16) NO (0.15) 
ND (0.06) NO (0.06) NO (0.06) NO (0.06) ND (0.06) ND (0.06) 

92640 12,400 5,300 7,880 
3.6 50.8 28.5 20.7 

13:\600 92710 
2.6 6.2 

5. 7 10.7 6.4 5.9 7.9 6.5 
NO (2 .0) 27.5 ND (2.7) NO (1.9) 9.0 ND (3.D) 

9,890 \ .. /]§:t~~ r••· 11,500 9,950 
2.7 3. 1 2.6 

12,6DD 12,DDD 
3.6 3.7 

3,090 
•·•• >•······•·iia:i ...•.•. · .. ••··· · 

3,600 2,970 
277 244 289 •·f·•··••t•+Zoi:g ·•··•••t••••·••·•••·•••·• F• •i~tlinr•·•••••>·>• 

ND (0.05) ND (0.05) ND (0.05) NO (0.05) ND (0.05) ND (0.05) 
NO (0.14) NO (0.14) NO (0.14) NO (0. 15) ND (0.14) ND (0.14) 

26.3 46. 1 27.7 23.8 29.6 29.3 
604 941 624 589 535 636 

NO (0.62) NO (0.62) ND (0.62) NO (0.63) ND (0.62) ND (0.62) 
NO (0.17) NO (0.16) ND (0.17) NO (0.17) ND (0. 16) ND (0.16) 

NO (381) NO ( 114) NO (326) NO (253) ND (159) ND (240) 
NO (0.41) ND (0.41) ND (0.41) NO (0.42) ND (D.41) ND (0.41) 

17.9 49.3 21.3 18.2 26.9 23.4 
16. 1 39.5 19.2 18.3 23.2 19.4 

NO ( 10) 10 NO (10) ND (10) ND (10) ND ( 10) 
NO ( 10) NO (10) ND (10) ND (10) ND (6) ND ( 10) 
NO ( 10) NO (10) NO (10) ND (10) 14 ND (10) 
NO (10) 10 NO (10) NO (10) ND (10) ND (10) 

NO (8) NO (37) NO (11) ND ( 15) ND ( 16) ND (8) 
NO (10) NO (10) NO (10) ND (10) ND ( 10) ND (10) 
NO (10) NO (10) NO (10) ND (10) ND ( 10) ND (10) 
NO ( 10) NO (10) ND (10) ND ( 10) ND (10) ND (10) 

ND (10) NO ( 10) NO (10) ND (10) ND (10) ND (10) 
NO (6) NO (4) NO (6) NO (7) ND (3) ND (3) 
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IR53B021 

6.25 

9423R265 

06/10/94 

ND (0.15) 
ND (0.06) 

9:\770 
0.5 

6.3 
ND (2.1) 

11,100 
2.9 

3,530 
260 

ND (0.05) 
ND (0.15) 

27.9 
662 

ND (0.62) 
ND (0.17) 

ND (280) 
ND (0.42) 

20.8 
19. 1 

ND (10) 
ND ( 10) 
ND ( 10) 
ND ( 10) 

ND (37) 
ND ( 10) 
ND (10) 
ND (10) 

ND (10) 
ND (3) 



TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-53 
HUNTERS POINT SillPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nl..lllber IR53B019 IR53B020 IR53B020 IR53B020 IR53B021 

Sarrpling Depth (feet bgs) 6.25 1.75 3.75 6.25 1.75 

Sarrple Nl..lllber 9423R271 9423R266 9423R267 9423R268 9423R263 

Sarrple Date 06/10/94 06/10/94 06/10/94 06/10/94 06/10/94 

Volatile Organic Compound (ug/kg) 

TETRACHLOROETHENE NO (10) ND ( 10) ND (10) ND (10) ND (10) 
TOLUENE ND (10) ND (10) ND (10) ND (10) ND (10) 
XYLENE (TOTAL) ND (10) 3 ND ( 10) ND (10) ND (10) 

Semivolatile Organic Compound (ug/kg) 

2-METHYLNAPHTHALENE ND (340) ND (680) ND (340) ND (350) ND (340) 
ACENAPHTHENE ND (340) ND (680) ND (340) ND (350) ND (340) 
ACENAPHTHYLENE ND (340) ND (680) ND (340) ND (350) ND (340) 
AN TH RACE NE ND (340) ND (680) ND (340) ND (350) ND (340) 

BENZO(A)ANTHRACENE ND (340) ND (680) ND (340) ND (350) ND (340) 
BENZO(A)PYRENE ND (340) NA ND (340) ND (350) ND (340) 
BENZO(B)FLUORANTHENE ND (340) NA ND (340) ND (350) ND (340) 
BENZO(G,H,l)PERYLENE ND (340) NA ND (340) ND (350) ND (340) 

BENZO(K)FLUORANTHENE ND (340) NA ND (340) ND (350) ND (340) 
BIS(2·ETHYLHEXYL)PHTHALATE ND (340) ND ( 190) ND (340) ND (280) ND (340) 
CARBAZOLE ND (340) ND (680) ND (340) ND (350) ND (340) 
CHRYSENE ND (340) ND (680) ND (340) ND (350) ND (340) 

01-N·BUTYLPHTHALATE ND (340) ND (680) ND (340) ND (350) ND (340) 
OIBENZ(A,H)ANTHRACENE ND (340) NA ND (340) ND (350) ND (340) 
DIBENZOFURAN NO (340) ND (680) ND (340) ND (350) ND (340) FLUORANTHENE NO (340) NO (680) ND (340) NO (350) ND (340) 

FLUORENE ND (340) ND (680) ND (340) ND (350) ND (340) 
INOEN0(1,2,3·CD)PYRENE ND (340) NA ND (340) ND (350) ND (340) 
NAPHTHALENE ND (340) ND (680) ND (340) ND (350) ND (340) 
PENTACHLOROPHENOL ND (860) ND (1,700) ND (860) ND (870) ND (860) 

PHENANTHRENE ND (340) ND (680) ND (340) ND (350) ND (340) PYRENE ND (340) ND (680) ND (340) ND (350) ND (340) 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

4,4 1 ·DDT ND (3) ND ( 17) ND (3) ND (35) ND (3) 
ALPHA-CHLORDANE ND (2) ND (9) ND ( 2) ND (17) ND (2) 
DIELDRIN ND (3) ND (17) ND (3) ND (35) ND (3) 
ENDOSULFAN I ND (2) ND (9) ND (2) ND ( 17) ND (2) 

ENDRIN ND (3) ND (17) ND (3) ND (35) ND (3) 
ENDRIN ALDEHYDE ND (3) ND ( 17) ND (3) ND (35) ND (3) 
ENDRIN KETONE ND (3) ND ( 17) ND (3) ND (35) ND (3) 
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IR53B021 IR53B021 

3. 75 6.25 

9423R264 9423R265 

06/10/94 06/10/94 

ND (10) ND (10) 
ND (10) ND (10) 
ND (10) ND ( 10) 

ND (340) ND (350) 
ND (340) ND (350) 
ND (340) ND (350) 
ND (340) ND (350) 

ND (340) ND (350) 
ND (340) ND (350) 
ND (340) ND (350) 
ND (340) ND (350) 

ND (340) ND (350) 
ND (340) ND (350) 
ND (340) ND (350) 
ND (340) NO (350) 

NO (340) ND (350) 
ND (340) ND (350) 
ND (340) ND (350) 
NO (340) NO (350) 

ND (340) ND (350) 
ND (340) ND (350) 
ND (340) ND (350) 
ND (860) ND (870) 

ND (340) ND (350) 
ND (340) ND (350) 

ND (7) ND (4) 
ND (3) ND (2) 
ND (7) 0.5 
ND (3) ND (2) 

ND (7) 0.5 
ND (7) ND (4) 
ND (7) ND (4) 



TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nurber IR53B019 IR53B020 IR53B020 IR53B020 IR53B021 

Sampling Depth (feet bgs) 6.25 1. 75 3. 75 6.25 1.75 

Sample Nurber 9423R271 9423R266 9423R267 9423R268 9423R263 

Sample Date 06/10/94 06/10/94 06/10/94 06/10/94 06/10/94 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

HEPTACHLOR EPOXIDE ND (2) ND (9) ND (2) ND (17) ND (2) 
AROCLOR-1248 ND (34) ND (170) ND (34) ND (350) NO (34) 
AROCLOR-1260 ND (34) NO (170) NO (34) NO (350) ND (34) 

TPH-Purgeable (mg/kg) 

TPH-GASOLINE NO (0.5) 1 NO (0.5) NO (0.5) ND (0.5) 

TPH-Extractable (mg/kg) 

TPH-DIESEL ND (10) NO ( 100 l ND ( 10) ND (26) NO (10) 
TPH-EXTRACTABLE UNKNOWN HYDROCARBON NA NA NA NA NA 
TPH-MOTOR OIL NO (10) 1,300 ND ( 10) 300 17 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 

TRPH NO (8) 3, 100 NO (9) NO (320) ND (8) 

Oil and Grease (mg/kg) 

TOTAL OIL & GREASE NA NA NA NA NA 

Percent Moisture (%) 

% SOLIDS 96.8 97.4 96.9 95.7 97.4 

pH (pH units) 

PH 9.6 8.6 9.5 9.1 8.7 

Physical Characteristic (%) 

DRY BULK DENSITY NA NA NA NA NA 
GRAIN SIZE ANALYSIS - %CLAY NA NA NA NA NA· 
GRAIN SIZE ANALYSIS - %COBBLES NA NA NA NA NA 
GRAIN SIZE ANALYSIS - %GRAVEL NA NA NA NA NA 

GRAIN SIZE ANALYSIS - %SAND NA NA NA NA NA 
GRAIN SIZE ANALYSIS - %SILT NA NA NA NA NA 
MOISTURE CONTENT NA NA NA NA NA 
POROSITY NA NA NA NA NA 

WET BULK DENSITY NA NA NA NA NA 
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IR53B021 IR53B021 

3.75 6.25 

9423R264 9423R265 

06/10/94 06/10/94 

ND (3) ND (2) 
ND (68) ND (35) 
NO (68) NO (35) 

ND (0.5) ND (0.5) 

NO ( 10) ND ( 10) 
NA NA 
40 NO (10) 

NO (7) ND (5) 

NA NA 

97.4 96.2 

9.2 9.6 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 



Station Nurber 

Safll)ling Depth (feet bgs) 

Sample Nurber 

Safll)le Date 

Total Organic Carbon (ug/kg) 

TOTAL ORGANIC CARBON 

TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

!R53B019 ·!R53B020 !R53B020 l R53B020 !R53B021 

6.25 1. 75 3. 75 6.25 1. 75 

9423R271 9423R266 9423R267 9423R268 9423R263 

06/10/94 06/10/94 06/10/94 06/10/94 06/10/94 

NA NA NA NA NA 
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!R53B021 !R53B021 

3. 75 6.25 

9423R264 9423R265 

06/10/94 06/10/94 

NA NA 



Station Nunber 

Salll)ling Depth (feet bgs) 

Sample Nunber 

Sample Date 

Metal (mg/kg) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 

COBALT 
COPPER 
IRON 
LEAD 

MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 

NICKEL 
POTASSIUM 
SELENIUM 
SILVER 

SODIUM 
THALLIUM 
VANADIUM 
ZINC 

Volatile Organic Compound (ug/kg) 

1,1,2,2-TETRACHLOROETHANE 
2-BUTANONE 
2-HEXANONE 
4-METHYL-2-PENTANONE 

ACETONE 
BENZENE 
CARBON DISULFIDE 
CHLOROFORM 

ETHYLBENZENE 
METHYLENE CHLORIDE 

TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

!R53B022 !R53B022 !R53B022 

1. 75 3.75 6.25 

9423R260 9423R261 9423R262 

06/10/94 06/10/94 06/10/94 

NO (0.39) NO (0.13) ND (0. 19) 
ND (0.07) ND (0.06) ND (0.06) 

22,900 5,190 
133 24. 1 

6,630 
32.6 

35.9 5.4 7.8 
7.6 94.2 ND (2.0) 

48,000 9,610 14,100 
6.5 2.5 5. 1 

80.0 
973 

ND (0.66) 
ND (0.18) 

ND (11) 
ND (6) 

10 
3 

ND (22) 
ND (11) 

0.8 
ND (11) 

NO (11) 
NO (4) 

ND 
NO 

NO 
NO 

ND 
ND 

4,370 
282 

(0.05) 
(0.15) 

33.0 
760 

(0.64) 
(0.17) 

(60.9) 
(0.42) 

31.0 
25.1 

ND (11) 
NO (11) 
NO (11) 
NO (11) 

ND (53) 
NO (11) 
ND (11) 
ND (11) 

ND (11) 
ND (3) 

23.4 
597 

ND (0.63) 
ND (0.17) 

ND (248) 
ND (0.42) 

17.8 
16.5 

ND ( 11 l 
ND (11) 
ND (11) 
ND (11) 

ND (16) 
ND (11) 
ND (11) 
ND (11) 

ND (11) 
NO (11) 

Page 45 

IR53B023 

1.75 

9425T400 

06/24/94 

153 

12' 166 
23.5 
58.3 

31,200 
4.6 

65.2 
615 

NO (0.51) 
ND (0.13) 

255 
ND (0.44) 

94.7 
81.5 

ND (11) 
ND (11) 
ND (11) 
ND (11) 

ND (23) 
ND (11) 
ND (11) 
ND (11) 

ND (11) 
ND (19) 

IR53B023 IR53B023 IR53B024 

3.75 6.25 1.75 

9425T401 9425T402 9425T404 

06/24/94 06/24/94 06/24/94 

3,250 3 170 22,900 

•·•·•••·~~ ~~ifii I n• t g~;;in tn ·•· nt :it1!~t.••n•••••••••···•···•· 
14.9 12.8 211 

NO (0.07) 
ND (0.17) 

3,710 
21.7 

5.3 
2.0 

9,930 
2.7 

3,080 
159 

NO (0.05) 
ND (0.08) 

24.8 
544 

NO (0.48) 
NO (0.12) 

379 
NO (0.42) 

16.7 
14.9 

ND (10) 
NO (10) 
ND (10) 
ND (10) 

ND (24) 
NO (10) 
NO (10) 
ND (10) 

ND (10) 
ND (16) 

ND 
NO 

ND 
NO 

ND 
ND 

ND 

(0.07) 
(0.16) 
13,900 

18.8 

5.0 
2.0 

9,390 
2.4 

2,640 
338 

(0.05) 
(0.08) 

20.5 
585 

(0.48) 
(0. 13) 

272 
(0.42) 

16.6 
13.9 

NO (11) 
NO (18) 
ND (11) 

10 

ND (72) 
ND (11) 
ND (11) 
ND (11) 

ND ( 11) 
ND (15) 

iiCH+ > 
0.68 

21,000 
130 

33.4 
81.2 

42,800 
4.5 

87.4 
1,010 

ND (0.50) 
ND (0.13) 

ND ( 11) 
ND (10) 
ND (11) 

12 

ND (43) 
ND (11) 
ND (11) 
ND (11) 

ND (11) 
NO (18) 



TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nurber !R53B022 !R53B022 ·!R53B022 !R53B023 !R53B023 

Sarrpling Depth (feet bgs) 1. 75 3. 75 6.25 1. 75 3.75 

Sample Nl.ilber 9423R260 9423R261 9423R262 9425T400 9425T401 

Sarrq::ile Date 06/10/94 06/10/94 06/10/94 06/24/94 06/24/94 

Volatile Organic Compound (ug/kg) 

TETRACHLOROETHENE ND ( 11) ND (11) ND ( 11) ND (11) ND (10) 
TOLUENE ND ( 11 l ND (11) ND ( 11) ND ( 11) NO (10) 
XYLENE (TOTAL) ND ( 11) ND (11) ND ( 11) ND ( 11) ND (10) 

Semivolatile Organic Compound (ug/kg) 

2-METHYLNAPHTHALENE ND (370) ND (350) ND (350) ND (370) ND (350) 
ACENAPHTHENE ND (370) ND (350) ND (350) ND (370) ND (350) 
ACENAPHTHYLENE ND (370) ND (350) ND (350) ND (370) ND (350) 
ANTHRACENE ND (370) ND (350) ND (350) ND (370) ND (350) 

BENZO(A)ANTHRACENE ND (370) ND (350) ND (350) ND (370) ND (350) BENZO(A)PYRENE ND (370) ND (350) ND (350) ND (370) ND (350) 
BENZO(B)FLUORANTHENE ND (370) ND (350) ND (350) ND (370) ND (350) 
BENZO(G,H,I)PERYLENE ND (370) ND (350) ND (350) NO (370) ND (350) 

BENZO(K)FLUORANTHENE ND (370) ND (350) ND (350) ND (370) ND (350) 
B!S(2-ETHYLHEXYL)PHTHALATE NO (370) ND (350) ND (350) ND (25) ND (350) 
CARBAZOLE NO (370) ND (350) ND (350) ND (370) ND (350) 
CHRYSENE ND (370) ND (350) ND (350) ND (370) ND (350) 

DI-N-BUTYLPHTHALATE ND (370) ND (350) ND (350) ND (370) ND (350) 
OIBENZ(A,H)ANTHRACENE ND (370) ND (350) ND (350) ND (370) ND (350) DIBENZOFURAN ND (370) ND (350) ND (350) ND (370) ND (350) 
FLUORANTHENE ND (370) ND (350) ND (350) NO (370) ND (350) 

FLUORENE ND (370) ND (350) ND (350) ND (370) ND (350) 
INDEN0(1,2,3-CD)PYRENE ND (370) NO (350) ND (350) ND (370) ND (350) 
NAPHTHALENE ND (370) ND (350) ND (350) ND (370) ND (350) 
PENTACHLOROPHENOL ND (910) ND (880) ND (880) ND (920) ND (870) 

PHENANTHRENE ND (370) ND (350) ND (350) ND (370) ND (350) 
PYRENE ND (370) ND (350) ND (350) ND (370) ND (350) 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

4,4 1 -DDT ND (4) ND ( 18) ND (4) ND (4) ND (4) 
ALPHA-CHLORDANE ND (2) NO (9) NO (2) ND (2) ND (2) 
D!ELOR!N NO (4) ND (18) ND (4) ND (4) NO (4) 
ENDOSULFAN l ND (2) ND (9) ND (2) ND (2) ND (2) 

ENDRIN ND (4) ND (18) ND (4) ND (4) ND (4) 
ENDRIN ALDEHYDE ND (4) ND (18) ND (4) ND (4) ND (4) 
ENDR!N KETONE ND (4) ND (18) ND (4) ND (4) ND (4) 

Pa~e 46 

!R53B023 !R53B024 

6.25 1.75 

9425T402 9425T404 

06/24/94 06/24/94 

ND (11) ND (11) 
ND (11) ND ( 11) 
ND (11) ND ( 11) 

ND (350) ND (360) 
ND (350) ND (360) 
ND (350) ND (360) 
ND (350) ND (360) 

ND (350) ND (360) 
NO (350) ND (360) 
ND (350) ND (360) 
ND (350) ND (360) 

NO (350) ND (360) 
ND (43) ND (360) 

ND (350) ND (360) 
ND (350) ND (360) 

ND (350) ND (360) 
ND (350) ND (360) 
ND (350) ND (360) 
ND (350) ND (360) 

ND (350) ND (360) 
ND (350) ND (360) 
ND (350) ND (360) 
ND (880) ND (910) 

ND (350) ND (360) 
NO (350) ND (360) 

ND (4) ND (36) 
NO (2) ND (18) 
ND (4) NO (36) 
ND (2) ND ( 18) 

ND (4) ND (36) 
ND (4) ND (36) 
ND (4) ND (36) 



TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS - IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nuiber IR53B022 IR53B022 IR53B022 IR53B023 IR53B023 

Sarrpling Oepth (feet bgs) 1. 75 3. 75 6.25 1. 75 3.75 

Sarrple Nuiber 9423R260 9423R261 9423R262 9425T400 9425T401 

Sample Date 06/10/94 06/10/94 06/10/94 06/24/94 06/24/94 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

HEPTACHLOR EPOXIDE ND (2) ND (9) ND (2) ND (0.4) ND (0.4) 
AROCLOR • 1248 ND (37) ND (180) ND (35) ND (18) ND (17) 
AROCLOR-1260 ND (37) ND (180) ND (35) ND (18) ND (17) 

TPH-Purgeable (mg/kg) 

TPH-GASOLINE ND (0.6) 1 ND (0.5) ND (0.6) ND (0.5) 

TPH-Extractable (mg/kg) 

TPH-DIESEL ND (11) ND (53) ND (11) ND ( 11) ND ( 10) 
TPH-EXTRACTABLE UNKNO~N HYDROCARBON NA NA NA NA NA 
TPH-MOTOR OIL 14 850 ND (11) 12 ND (10) 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 

TRPH ND (9) ND (570) ND (5) 45 7 

Oil and Grease (mg/kg) 

TOTAL OIL & GREASE NA NA NA NA NA 

Percent Moisture (%) 

% SOLIDS 91.3 94.3 95.2 9.4 3.8 

pH (pH units) 

PH 8.6 9.0 9.6 8.5 9.7 

Physical Characteristic(%) 

DRY BULK DENSITY NA NA NA NA NA 
GRAIN SIZE ANALYSIS - %CLAY NA NA NA NA NA 
GRAIN SIZE ANALYSIS - %COBBLES NA NA NA NA NA 
GRAIN SIZE ANALYSIS - %GRAVEL NA NA NA NA NA 

GRAIN SIZE ANALYSIS - %SAND NA NA NA NA NA 
GRAIN SIZE ANALYSIS • %SILT NA NA NA NA NA 
MOISTURE CONTENT NA NA NA NA NA 
POROSITY NA NA NA NA NA 

WET BULK DENSITY NA NA NA NA NA 
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IR53B023 IR53B024 

6.25 1. 75 

9425T402 9425T404 

06/24/94 06/24/94 

ND (0.4) ND (4) 
ND (18) ND (180) 
ND (18) ND (180) 

ND (0.5) ND (0.5) 

ND ( 11) ND ( 11) 
NA NA 

ND ( 11) 25 

8 30 

NA NA 

4.9 8.1 

9.6 9.1 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 



Station NLITlber 

Sampling Depth (feet bgs) 

Sample Nl.ilber 

Sample Date 

Total Organic Carbon (ug/kg) 

TOTAL ORGANIC CARBON 

TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS - IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR53B022 IR53B022 IR53B022 IR53B023 IR53B023 

1.75 3.75 6.25 1. 75 3.75 

9423R260 9423R261 9423R262 9425T400 9425T401 

06/10/94 06/10/94 06/10/94 06/24/94 06/24/94 

NA NA NA NA NA 
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IR53B023 IR53B024 

6.25 1. 75 

9425,1402 94251404 

06/24/94 06/24/94 

NA NA 



Station Nunber 

Sampling Depth (feet bgs) 

Sample Nurber 

Sarrple Date 

Metal (mg/kg) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 

COBALT 
COPPER 
IRON 
LEAD 

MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 

NICKEL 
POTASSIUM 
SELENIUM 
SILVER 

SOOIUM 
THALLIUM 
VANADIUM 
ZINC 

Volatile Organic Compound (ug/kg) 

1, 1,2,2-TETRACHLOROETHANE 
2-BUTANONE 
2-HEXANONE 
4-METHYL-2-PENTANONE 

ACETONE 
BENZENE 
CARBON DISULFIDE 
CHLOROFORM 

ETHYL8ENZENE 
METHYLENE CHLORIDE 

TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS - IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

JR53B024 

3.75 

9425T405 

06/24/94 

ND (0.08) 
ND (0.18) 

8z720 
2.3 

5.8 
2.9 

10,900 
2.9 

3,170 
260 

ND (0.05) 
ND (0.08) 

24.3 
597 

ND (0.48) 
ND (0.13) 

167 
ND (0.42) 

19.9 
21 .6 

ND (11) 
ND (11) 
ND (11) 
ND (11) 

ND (27) 
ND ( 11) 
ND (11) 
ND (11) 

ND (11) 
ND (7) 

!R53B024 

6.25 

9425T406 

06/24/94 

ND (0.08) 
ND (0.15) 

13,400 
19.0 

ND 
ND 

ND 

5.4 
2.8 

9,470 
2.5 

23.2 
672 

(0.48) 
(0.13) 

394 
(0.42) 

16.7 
17. 1 

ND ( 11) 
ND ( 11) 
ND C 11) 
ND (11) 

ND (12) 
ND ( 11) 
ND (11) 
ND (11) 

ND ( 11) 
ND ( 11) 

IR53B025 

1. 75 

9426N553 

06/27 /94 

0.09 
0.27 

59,600 
23. 1 

6. 1 
3.9 

12,600 
2.6 

. . . 3,8?9. .. 
:,:-::.=::.,-,:lJllO·:,:-~:,;:c=':··-:-·-· 

0.16 
ND (0.28) 

26.9 
812 

0.59 
ND (0.10) 

976 
ND (0 .18) 

17. 7 
16.9 

ND C 11) 
ND C 11) 
ND ( 11) 
ND (11) 

ND (3) 
ND (11) 
ND (11) 
ND (11) 

ND (11) 
ND (2) 
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!R53B025 !R53B025 

3.75 6.25 

9426N554 9426N555 

06/27/94 06/27/94 

ND (0.02) ND (0.03) 
ND (0.04) ND (0.03) 

11z300 
8.9 

13z800 
1.4 

6.3 5.7 
6.8 3.4 

12, 100 
6.6 

10,600 
2.2 

3,610 2,980 
281 217 

ND (0.03) ND (0.02) 
ND (0.33) ND (0.16) 

26.6 22.2 
719 635 

0.84 0.61 
ND (0.09) ND (0.07) 

194 236 
ND (0.14) ND (0.14) 

21.9 18.7 
21.5 16.5 

ND (10) ND (10) 
ND (10) ND (10) 
ND (10) ND (10) 
ND (10) ND (10) 

ND (4) ND (5) 
ND < 10) ND (10) 
ND ( 10) ND (10) 
ND (10) ND (10) 

ND ( 10) ND < 10) 
ND (2) ND ( 1) 

IR53B026 IR53B026 

1.25 3.75 

9426N556 9426N557 

06/27/94 06/27/94 

ND (0.10) ND (0.02) 
ND (0.59) ND (0.04) 

18,400 8z420 
144 1.4 

36.7 6.0 
119 3.8 

rt % i~:iigir•·•••••·•···•·•····•·· 
11,800 

2.6 

t,ja~l~inn••••I 3,290 
255 

0.10 ND (0.01) 
ND (0.35) ND (0.26) 

149 23.6 

itJf~n 670 
0.56 

ND (0.10) ND (0.10) 

I Iiiiii!~ ••••.•. 
268 

ND (0.14) 
20.5 
17.8 

ND (11) ND < 10) 
ND (11) ND < 10) 
ND (11) ND (10) 
ND C 11 l ND (10) 

ND (3) ND (3) 
10 ND C 10) 

ND (11) ND ( 10) 
ND ( 11) ND (10) 

ND C 11) ND (10) 
ND (11) ND (10) 



TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS - IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nl.llber IR538024 · IR53B024 !R53B025 !R53B025 IR53B025 

Sa~l ing Depth (feet bgs) 3.75 6.25 1. 75 ! 3.75 6.25 

sarr,ple Nt.rrber 9425T405 9425T406 9426N553 i 9426N554 9426N555 

Safll)le Date 06/24/94 06/24/94 i 06/27/94 06/27 /94 06/27/94 

Volatile Organic Compound (ug/kg) 
TETRACHLOROETHENE ND (11) l ND (11) l ND (11) l NO (10) I ND (10) 
TOLUENE NO (11) I NO (11) i NO (11) ND (10) ND (10) 
XYLENE (TOTAL) ND (11) NO (11) ' 3 l ND ( 10) ' ND {10) 

' ' Semivolatile Organic Compound (ug/kg) 
2-METHYLNAPHTHALENE ND (350) ND (350) ND (360) ND (340) NO (340) 
ACENAPHTHENE ND (350) ND (350) ND (360) ND (340) ND (340) 
ACENAPHTHYLENE NO (350) NO (350) NO (360) NO (340) ND (340) 
ANTHRACENE ND (350) ND (350) NO (360) ND (340) ND (340) 

BENZO(AJANTHRACENE ND (350) NO (350) ND (360) ND (340) NO (340) 
BENZO(A)PYRENE ND (350) ND (350) ND (360) NO (340) ND (340) 
8EHZO(B)FLUORANTHENE ND (350) ND (350) ND (360) NO (340) NO (340) 
BENZO(G,H,!)PERYLENE ND (350) NO (350) ND (360) MO (340) ND (340) 

BENZO(K)FLUORANTHENE NO (350) NO (350) ND (360) NO (340) ND (340) 
81S(2-ETHYLHEXYL)PHTHALATE ND (350) ND (350) NO (190) ND (52) NO (100) 
CARBAZOLE ND (350) NO (350) ND (360) MD (340) NO (340) 
CHRYSENE NO (350) NO (350) ND (360) NO (340) NO (340) 

01-N·BUTYLPHTHALATE NO (350) ND (350) NO (360) ND (39l ND (19) 
OlBENZ(A,H)ANTHRACENE ND (350) NO (350) ND (360) ND (340) ND (340) 
DIBENZOFURAN NO (350) ND (350) NO (360) ND (340) NO (340) 
FLUORANTHEHE NO (350) NO (350) ND (360) ND (340) NO (340) 

FLUORENE NO (350) ND (350) ND (360) NO (340) NO (340) 
INDENO(l,2,3-CO)PYRENE NO (350) NO (350) NO (360) ND (340) NO (340) 
NAPHTHALENE ND (350) NO (350) ND (360) NO (340) NO (340) 
PENTACHLOROJ'HENOL NO (880) NO (880) 110 600 ND (830) 

PHENANTHRENE NO (350) ND (350) ND (360) ND (340) ND (340) 
PYRENE NO (350) ND (350) NO (360) ND (340) NO (340) 

Pesticide/Polychlorinated Biphenyl (ug/kg) 
4 4 1 ~oor ND (4) ND (4) NO (4) NO (3) ND (3) 
AlPHA~CHLORDAHE ND (2) NO (2) •D (2) ND (2) ND (2) 
DIELDRIN ND (4) NO (4) NO (4J NO (3) NO (3) 
ENDOSULf AN I NO (2) ND (2) ND (2) NO (2) NO (2) 

ENORIN NO (4) NO (4) ND (4) NO (3) ND (3) 
ENORIN ALDEHYDE ND (4) ND (4) ND (4) ND ( 3) NO (3) 
ENORIN KETONE NO (4) NO (4) ND (4) ND (3) NO (3) 

IR53B026 IR53B026 

1.25 3.75 

9426N556 9426N557 

06/27/94 06/27/94 

ND (11) ND (10) 
3 NO (10) 
3 NO (10) 

NO (350) NO (340) 
ND (350) ND (340) 
ND (350) ND (340) 
ND (350) ND (340) 

ND (350) NO (340) 
NO (350) NO (340) 
ND (350) ND (340) 
NO (350) NO (340) 

ND (350) NO (340) 
ND (22) NO (35) 

ND (350) NO (340) 
ND (350) ND (340) 

ND (350) ND (19) 
ND (350) ND (340) 
ND (350) NO (340) 
NO (350) NO (340) 

NO (350) NO (340) 
ND (350) ND (340) 
NO (350) NO (340) 
NO (860) !ID (820) 

ND (350) ND (340) 
ND (350) NO (340) 

NO (4) NO (3) 
NO (2) ND (2) 
NO (4) ND (3) 
NO (2) NO (2) 

ND (4) NO (3) 
NO (4) NO (3) 
NO (4) ND (3) 



TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS - IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL L"iVESTIGATION 

Station Nl..llber IR53B024 IR53B024 IR53B025 !R53B025 IR53B025 

Sarrpllng Depth (feet bgs) 3.75 I 6.25 1.75 3.75 6.25 
' Sarrple Nurber 9425T405 I 9425T406 9426N553 9426N554 9426N555 

Sample Date 06/24/94 06/24/94 06/27/94 i 06/27/94 06/27/94 

Pesticide/Polychlorinated Biphenyl (ug/kg) 
HEPTACHLOR EPOXIDE I ND (0.4) ND (0.4) ND (2) I ND (2) NO (2) 
AROCLOll-1248 

I 
NO (18) ND (18) ND (36) ND (34) NO (34) 

AROCLOR·1260 NO (18) NO (18) NO (36) NO (34) NO (34) 

TPH-Purgeable (mg/kg) 
TPH·GASOLJNE NO (0.5) NO (0.5) ND (0.6) ND (0.5) ND (0.5) 

' 
TPH-Extractable (mg/kg) 
TPH·OIESEL ND (11) ND ( 11) NO (11) 15 · NO (11) 
TPH·EXTRACTABLE UN~NO\IN HYDROCARBON NA NA NA NA NA 
TPH-MOTOR OIL 17 NO (11) NO (75) 160 NO (70) 

Total Recoverable Petroleum Hydrocarbons {mg/kg) 
TRPH 8 7 I NO (27) ND (29) i NO (29) 

' 
Oil and Grease (mg/kg) 
TOTAL OIL & GREASE NA NA I NA NA HA 

Percent Moisture (%) 

% SOLIDS 5.1 4.8 91.0 . 96.6 96.1 

pH (pH units) 
PH 9.3 9.6 i 8.5 8.9 9.5 

Physical Characteristic(%) 
ORY BULK DENSITY NA NA NA NA NA 
GRAIN SfZE ANALYSIS· %CLAY NA NA NA NA NA 
GRAIN SIZE ANALYSIS· %COBBLES HA NA NA NA NA 
GRAIN SIZE ANALYSIS· l:liRA\/El NA NA NA NA NA 

GRAIN SIZE ANALYSIS· %SANO NA NA NA NA NA 
GRAIN SIZE ANALYSfS · %SILT NA NA NA NA NA 
MOISTURE CONTENT NA NA NA NA NA 
POROSITY NA NA NA NA NA 

WET BULK DENSITY NA NA NA NA NA 
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IR53B026 lR53B026 

1.25 3.75 

9426N556 9426N557 

06/27/94 06/27/94 

I ND (2) ND (2) 
ND (35) ND (34) 

I ND (35) ND (34) 

ND (0.5) ND (0.5) 

ND (11) ND ( 11) 
NA NA 
50 ND (69) 

130 NO (27) 

NA NA 

93.4 i 
i 

97.5 

8.8 9.6 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
HA NA 
HA NA 

NA NA 



Stat f on Nl.itber 

Sairpl ing Depth (feet bgs) 

Sa~l e NIJl'ber 

Safll)le Date 

Total Organic Carbon (ug/kg) 

TOTAL ORGANIC CARBON 

TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDlAL INVESTIGATION 

!RS3B024 !R53B024 IR53B025 !RS3B025 !R53B025 

3.75 6.25 1. 75 3.75 6.25 

9425T405 9425T406 9426N553 9426N554 9426N555 

06/24/94 06/24/94 06/27/94 i 06/27/94 06/27/94 

NA i NA NA l NA ' NA i 
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!RS38026 !R53B026 

1.25 3.75 

9426N556 9426N557 

06/27/94 06/27/94 

NA l NA 



Station Nl.liber 

Sarrpting Depth (feet bgs) 

Metal (mg/kg) 

ALUMIKUM 
ANTIMONY 
ARSENIC 
BARIUM 

BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 

COBALT 
COPPER 
IRON 
LEAD 

MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 

MICKEL 
POTASSIUM 
SELENIUM 
SILVER 

SOO!UM 
THALLIUM 
VANADIUM 
ZINC 

Volatile Organic Compound (ug/kg} 
1,1,2,2~iETRACHLOROETQANE 
2·BUTANONE 
2-HEXANONE 
4-METHYL-2-PENTANONE 

ACETONE 
BENZENE 
CARBON OlSULFIOE 
CHLOROFORM 

ETHYLBENZENE 
METHYLENE CHLORIDE 

TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS - IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR53B026 

6.25 

9426N558 

06/27/94 

ND (0.02) 
MO (0.03) 

21,000 
e4.7 

6.0 
3.6 

11,300 
2.2 

23.6 
743 

0.76 
ND (D.08) 

287 
ND (0.16) 

19.1 
17.4 

ND (11) 
ND (11) 
ND (11) 
ND (11) 

NO (3) 
NO (11) 
ND (11) 
ND (11) 

NO (11) 
NO (11) 

I 

!R53B027 

5.75 

9601J770 

01/03/96 

ND (0.02) 
NO (0.04) 

18,500 
35.6 

33.2 
964 

ND (0.49) 
NO (0.11) 

ND (11) 
ND (11) 
NO (11) 
NO (11) 

ND (11) 
ND (11) 
NO (11) 
NO (11) 

ND (11) 
ND (11) 

I 

!RS3B027 

9.50 

9601 J771 

01/03/96 

NO (0.02) 
NO (0.05) 

21,600 
187 

33.6 
so. 1 

34,800 
7.0 

1,350 
ND (0.44) 

66.2 
72.9 

ND (12) 
NO (12) 
ND (12) 
ND (12) 

ND (12) 
NO (12) 
NO (12) 
NO (12) 

NO (12) 
NO ( 12) 
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!R53B028 

1.25 

9601J773 

01/03/96 

NO (0.02) 
ND (0.04) 

25,900 
125 

41.6 
102 

43,300 
4.4 

!R53B028 

9. J'S 

9601J774 

01/03/96 

20,800 
ND (0.68) 

NO (1.0) 
184 

MO (0.02) 
ND (0.04) 

19LS00 
>9.9 

28.0 
61.5 

27,600 
NO (0.96) 

!R53B029 

0.75 

9601J778 

01/03/96 

NO (0.02) 
NO (0.04) 

18,100 
163 

1£ Cf\f\ 

,·.· .\;~&6:f~g.,y c '(<mfg~~ PF" ·Y"i:1~~/l8e~1i 
ND (0.05) ND (0.07) ND (0.13) 
ND (0.13) NO (0.13) ND (0.13) 

87.5 35.0 ~t\tii~L:2i~::-:f~t?~{;,t;:;~ 
1,940 t, 730 1,740 

ND (0.50) ND (0.52) NO (0.52) 
ND (0.11) NO (0.11) ND (0. 16) 

a:~~ NO (343) 

liii~~iili11!I!t~~ 
NO (0.43) 

65.0 
90.3 69.0 

NA ND (11) NA 
NA NO (11) NA 
NA ND ( 11) NA 
NA ND (11 l NA 

NA ND (11) NA 
NA NO (11) NA 
NA NO (11) NA 
NA NO (11) NA 

NA ND (11) NA 
MA ND (11) NA 

IR53B029 

6.50 

9601J779 

01/03/96 

ND (0.02) 
MD (0.04) 

18,400 
143 

:;:,,w~¥;&~:i5S'.:::/~,;~eJ:::c: 
ND 

1,670 
(0.50) 

NO (0.11) 

lttli (1st 
1., 

' 

NO (11) 
ND (11) 
ND (11) 
ND (11) 

NO ( 11 J 
NO ( 11) 
ND (11) 
ND (11) 

NO (11) 
NO (11) 

;:~.-~:.: 



TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nwber !R53B026 IR53B027 lR53B027 !R538028 IR53B028 

Sa"l,)llng Depth (feet bgs) 6.25 5.75 9.50 1.25 9.75 

Salll)le Nt.ffber 9426N558 9601J770 9601 J771 9601Jm 9601J774 

Sarrpte Date 06/27/94 01/03/96 01/03/96 01/03/96 01/03/96 

Volatile Organic Compound (ug/kg) 
TETRACHLOROETHENE I NO (11) NO (11) NO ( 12) NA NO (11) 
TOLUENE 

I 
NO (11) NO (11) NO ( 12) NA NO (11) 

XYLENE (TOTAL) ND (11) NO ( 11) NO (12) NA ND (11) 

Semivolatile Organic Compound (ug/kg) 
2-METHYLNAPHTHALENE ND (350) NO (350) NO (380) NO (360) NO (370) 
ACENAPHTHENE NO (350) NO (350) NO (380) NO (360) NO (370) 
ACENAPHTHYLENE ND (350) NO (350) NO (380) ND (360) NO (370) 
ANTHRACENE NO (350) NO (3501 ND (380) NO (360) ND (370) 

BENZO(A)ANTHRACENE NO (350) ND (350) NO (380) ND (360) ND (370) 
BENZO(A)PYRENE NO (350) NO (350) NO (380) NO (360) NO (370) 
BENZO(B)FLUORANTHENE NO (350) ND (350) NO (380) ND (360) ND (31'0) 
BENZO(G,H,l)PERYLENE NO (350) ND (350) NO (380) NO (360) ND (370) 

BENZO(K)FLUORANTHENE NO (350) ND (350) ND (380) ND (360) NO (370) 
BIS(2-ETHYLHEXYL)PHTHALATE ND (27) ND (350) ND (380) ND (360) NO (370) 
CARBAZDLE NO (350) ND (350) ND (380) NO (360) NO (370) 
CHRYSENE NO (350) ND (350) ND (380) NO (360) ND (370) 

Dl·N-BUTYLPHTHALATE ND (59) NO (350) ND (380) ND (360) ND (370) 
O!BENZ(A,H)ANTHRACENE ND (350) NO (350) NO (380) NO (360) ND (370) 
0 IBENZOFURAN NO (350) ND (350) NO (380) NO (360) NO (370) 
FLUORANTHENE ND (350) NO (350) NO (380) ND (360) ND (370) 

FLUORENE ND (350) NO (350) NO (380) ND (360) ND (370) 
INDEN0(1,2,3-CO)PYRENE ND (350) NO (350) ND (380) NO (360) NO (370) 
NAPHTHALENE NO (350) ND (350) NO (380) ND (360) NO (370) 
PENTACHLOROPHENOL ND (850) NO (850) NO (930) NO (870) NO (900) 

PHENANTHRENE NO (350) ND (350) NO (380) ND (360) NO (370) 
PYRENE NO (350) ND (350) ND (380) NO (360) ND (370) 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

4.,4 1 -DDT NO (4) ND (4) NO (4) NO (4) NO (4) 
ALPHA-CHLORDANE ND (2) NO (2) ND (2) NO (2) NO (2) 
DIELOR!N NO (4) ND (4) ND (4) NO (4) NO (4) 
ENDOSUl FAN I ND (2) NO (2) ND (2) ND (2) NO (2) 

ENDRIN NO (4) ND (4) NO (4) ND (4) NO (4) 
ENOR!N ALDEHYDE ND (4) NO (4) ND (4) ND (4) ND (4) 
ENDR!N KETONE NO (4) NO (4) NO (4) NO (4) ND (4) 
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!R53B029 !R53B029 

0.75 6.50 

9601J778 9601J779 

01/03/96 01/03/96 

NA NO (11) 
NA NO (11) 
NA NO (11) 

ND (3,700) NO (360) 
1 000 NO (360) 

NO (3,700) ND (360) 
NO (3,700) NO (360) 

NO (3,700) NO (360) 
NA NO (360) 

410 NO (360) 
430 NO (360) 

NA NO (360) 
ND (3,700) NO (360) 
ND (3,700) ND (360) 
NO (3,700) ND (360) 

NO (3,700) ND (360) 
NA ND (360) 

ND (3,700) ND (360) 
,400 ND (360) 

780 ND (360) 
NA NO (360) 

1 000 ND (360) 
NO (9,600) NO (880) 

2,600 120 
3,400 ND (360) 

ND (75) ND (4) 
NO (37) NO (2) 
NO (75) ND (4) 
ND (37) NO (2) 

ND (75) NO (4) 
NO (75) NO (4) 
NO (75) NO (4) 



TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS - IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station NUTDer IR538026 IR53B027 IR53B027 IR53B028 IR53B028 

Sarrpling Depth (feet bgs) 6.25 5.75 9.50 1.25 9. 75 

Sarrple Nl.ll't>er 9426N558 9601 J770 9601 J771 9601J773 9601J774 

Sample Date 06/27/94 01/03/96 01/03/96 01/03/96 01/03/96 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

HEPTACHLOR EPOXIDE ND (2) ND (2) ND ( 2) ND t2) ND (2) 
AROCLOR-1248 ND (35) ND (35) ND (39) ND (36) ND (37) 
AROCLOR-1260 ND (35) ND (35) ND (39) ND (36) ND (37) 

TPH-Purgeable (mg/kg) 

TPH-GASOLINE ND (0.5) ND (0.5) ND (0.6) ND (0.5) ND (0.6) 

TPH-Extractable (mg/kg) 

TPH-DIESEL ND (11) ND (11) ND ( 12) ND C 11) ND ( 11) 
TPH-EXTRACTABLE UNKNOUN HYDROCARBON NA NA NA NA NA 
TPH-MOTOR OIL ND (71) 9 ND (12) ND ( 11) ND < 11) 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 

TRPH ND (28) 16 25 6 ND (11) 

Oil and Grease (mg/kg) 

TOTAL OIL & GREASE NA NA NA NA NA 

Percent Moisture (%) 

% SOLIDS 93.8 94.3 86.1 92.4 88.9 

pH (pH units) 

PH 9.5 11 . 1 9.7 7.9 9.5 

Physical Characteristic (%) 

DRY BULK DENSITY NA NA NA NA NA 
GRAIN SIZE ANALYSIS - %CLAY NA NA NA NA NA" 
GRAIN SIZE ANALYSIS - %COBBLES NA NA NA NA NA 
GRAIN SIZE ANALYSIS - %GRAVEL NA NA NA NA NA 

GRAIN SIZE ANALYSIS - %SAND NA NA NA NA NA 
GRAIN SIZE ANALYSIS - %SILT NA NA NA NA NA 
MOISTURE CONTENT NA NA NA NA NA 
POROSITY NA NA NA NA NA 

WET BULK DENSITY NA NA NA NA NA 
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IR538029 IR53B029 

o. 75 6.50 _ 

9601J778 9601J779 

01/03/96 01/03/96 

ND (37) ND (2) 
ND (750) ND (37) 
ND (750) ND (37) 

1 D.3 

1,200 23 
NA NA 

4,200 140 

2,400 84 

NA NA 

88.9 91.1 

8.3 8.1 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 



Station NUlDer 

Sampling Depth (feet bgs) 

Sample NUlDer 

Sample Date 

Total Organic Carbon (ug/kg) 

TOTAL ORGANIC CARBON 

TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS - IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR53B026 IR53B027 IR53B027 IR53B028 IR53B028 

6.25 5.75 9.50 1.25 9. 75 

9426N558 9601J770 9601 J771 9601 J773 9601J774 

06/27/94 01/03/96 01/03/96 01/03/96 01/03/96 

NA NA NA NA NA 
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IR53B029 IR53B029 

0. 75 6.50 

9601J778 9601J779 

01/03/96 01/03/96 

NA NA 



Station Nurber 

Sampling Depth {feet bgs) 

Sanple Nwt>er 

Sample Date 

Metal (mg/kg} 

ALUMINUM 
ANHMONY 
ARSENIC 
BARIUM 

BERYLUUM 
CADMtuM 
CALCIUM 
CHROMIUM 

COBALT 
COPPER 
IRON 
LEAD 

MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 

NICKEL 
POTASSlUM 
SELENIUM 
SILVER 

SODIUM 
THALL!UM 
VANADIUM 
ZINC 

TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-53 
HUNTERS POINT SIDPYARD, PARCEL D REl'>1EDlAL INVESTIGATION 

IR53B029 IR53B030 !R53B030 !R538031 IR538031 

9. 75 0.75 5.75 1.00 3.50 

9601J780 9604J782 9604J7B3 9604J7B6 9604J7B7 

01/03/96 01/26/96 
' 

01/26/96 01/26/96 01/26/96 

i ~1i1iiiii,1:l!l~l1I·· 
13,800 4,420 24 300 4,390 

1;tgtf 21it,·, :::ot-:: ,;~~K~sf~; •,-,. · 111,~~ofiI#t@ ;,.,,:·;.-.,-. f;;fft~lJ3ii Ut:WJ(::t,1 \,::;;;..:.:::_ ;,,•-·=:·-:e,,;,: 

107 20.9 279 11.0 

ND (0.02) ND (0.02) ND (0.02) ND (0.02) NO (0.02) 
ND (0.05) ND (0.04) ND (0.04) NO (0.04) NO (0.04) 

15,400 
94.3 

9t250 
104 

62120 
7 .4 

17,300 
145 

10,600 
41.1 

26.4 22.6 7.3 rn ? 7. 1 
58.3 53.8 8.4 ii 4. 1 

32,900 tifl:l~~i . · 11,100 '- 'I l '1f 11,400 ·-"' 7.1 ;:;:-C- 6.9 3.2 

}tliit~ll,!!·•·•··· '::?\\ f:'. :,J~~ip,,. ··•·c.· IIii1ii~g'. .. -::.·: •..•...... 26
0

?.QO :t/::c,!}> 4,440 ~- C<?:'" :.}:f'A};'fl.4 /!.OJ 325 
ND (0.10) NO (0.24) ND (0.06) ND (0.10) NO (0.05) 
NO (0.14) ND (0.13) »D (0.13) ND (0.13) ND (0.12) 

' 
111 144 28.5 

ND J,r, 32.9 
1,420 1,320 680 902 

NO ( 0. 55) NO (0.51) ND (0.50) ND (0.48) 
NO (0. 12) ND (0.11) NO (0. 11) ND 11) ND (0.10) 

il1~f,;t&i~fli!t :/)\h;~ ND (18.5) NO (144) 

li•i;i1ii~i,11l!iitil 
512 

ND (0.42) NO (0.41) NO (0.39) 
80.9 72.0 22.1 21.1 
90.9 72.2 25.1 22.1 

Volatile Organic Compound ( uglkg) 

1,1,2,2·TETRACHLOROETHANE ND (12) ND (11) NO ( 11) ND (11) ND ( 10) 
2·BUTANDNE NO (12) NO (11) NO (11) NO ( 11) ND (10) 
2-HEXANDNE NO (12) ND (11) NO (11) ND < 11) ND (10) 
4-METHYL-2-PENTANONE ND (12) ND (11) ND (11) ND (11) ND (10) 

ACETONE ND (27) ND (11) ND ( 13) ND (11) ND (10) 
BENZENE ND ( 12) ND (11) ND (11) ND (11) NO ( 10) 
CARBON DlSULFIDE ND (12) ND (11) ND (11) ND (11) NO (10) 
CHLOROFORM NO (12) NO (11) ND (11) ND (11) ND (10) 

ETHYLBENZENE ND (12) ND (11) NO (11) ND (11) ND (10) 
METHYLENE CHLORIDE ND (12) NO (11) ND (11) ND (11) NO (10) 
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!R53B031 !R698001 

5.50 0.75 

9604J7B8 9536J158 

01/26/96 09/06/95 

2,850 

I l;;i~ijJltjl!;f Ji;t;i W~':!'.i&~i~';:::;,;;;; 
7.6 

ND (0.02) ND (0.02) 
ND (0.04) 0.92 

21,500 15,600 
18.0 124 

5.1 ,on 
ND (2. 7) 

8,410 " "" ., .. 
1.7 

3;>: r~t~!M I ·,:::;.; 11.t\1:rl1J~g ·;:,, :.:;-•,. 
:.:x:: ::::;:;;:;,,,x:S:< 

ND (0.05) 0.38 
NO (0.12) ND (0.19) 

22.0 149 
682 1,470 

ND (0.48) NO (0.71) 
ND (0.10) NO (0.13) 

504 NO (26.8) 
0.49 ND (0.42) 
14.4 @ts~lf@ ··:, <·;/ 

NO (15.9) §if:~ :.::;::'.:':": .. 

NO (10) NA 
NO (10) NA 
ND (10) NA 
ND (10) NA 

ND (10) NA 
ND (10) NA 
NO (10) NA 
ND (10) NA 

NO (10) NA 
ND (10) NA 



TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station NllJlber IR53B029 IR53B030 'IR53B030 IR53B031 IR53B031 
Sarrpling Depth (feet bgs) 9. 75 0. 75 5.75 1.00 3.50 

Sarrple NllJlber 9601J780 9604J782 9604J783 9604J786 9604J787 
Sarrpte Date 01/03/96 01/26/96 01/26/96 01/26/96 01/26/96 

Volatile Organic Compound (ug/kg) 

TETRACHLOROETHENE ND ( 12) ND ( 11) ND (11) ND ( 11) ND (10) TOLUENE ND (12) ND ( 11) ND (11) ND (11) ND (10) XYLENE (TOTAL) ND (12) ND (11) ND (11) ND ( 11) ND (1D) 

Semivolatile Organic Compound (ug/kg) 

2-METHYLNAPHTHALENE ND (4DO) ND (36D) ND (36D) ND (360) ND (340) ACENAPHTHENE ND (400) ND (36D) ND (360) ND (36D) ND (34D) ACENAPHTHYLENE ND (4DD) ND (360) ND (360) ND (360) ND (340) ANTHRACENE ND (4D0) ND (360) ND (36D) ND (36D) ND (34D) 
BEN20(A)ANTHRACENE ND (400) ND (3.6DD) ND (1,8DO) ND (36D) ND (34D) BENZO(A)PYRENE ND (40D) ND (3,6DO) ND (1,800) ND (36D) ND (340) BENZO(B)FLUORANTHENE ND (4DD) ND (3,600) ND (1,800) ND (36D) ND (340) BENZO(G,H,l)PERYLENE ND (400) ND (3, 6DD) ND (1,8DD) ND (360) ND (34D) 
BEN20(K)FLUORANTHENE ND (40D) ND (3,600) ND (1,8DO) ND (36D) ND (34D) BIS(2-ETHYLHEXYL)PHTHALATE ND (4DDJ ND (3,600) ND (1,80D) ND (36D) ND (34D) CARBAZOLE ND (4DO) ND (360) ND (36D) ND (360) ND (34DJ CHRYSENE ND (400) ND (3,6DD) ND (1,8DOJ ND (360) ND (340) 
DI-N-BUTYLPHTHALATE ND (40DJ ND (360) ND (360) ND (36D) ND (34D) DIBENZ(A,HJANTHRACENE ND (4DOJ ND (3,6DD) ND (1,800) ND (360) ND (34D) DIBENZOFURAN ND (40D) ND (36D) ND (36D) ND (36DJ ND (34DJ FLUORANTHENE 13D ND (360) ND (36DJ ND (36DJ ND (340) 
FLUORENE ND (400) ND (36D) ND (36D) ND (360) ND (34D) INDEN0(1,2,3·CDJPYRENE ND (400) ND (3,6DD) ND (1,8DDJ ND (360) ND (340) NAPHTHALENE ND (4DO) ND (360) ND (360) ND (360) ND (340) PENTACHLOROPHENOL ND (960) ND (880) ND (870) ND (880) ND (820) 
PHENANTHRENE 290 ND (36D) ND (360) ND (36D) ND (34D) PYRENE ND (40D) ND (3,600) ND (1,800) ND (360) ND (340) 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

4,4 1 -DDT ND (4) ND (4) ND (4) 2 ND (3) ALPHA-CHLORDANE ND (2) ND (2) ND (2) ND (2) ND (2) DIELDRIN ND (4) ND (4) ND (4) ND (4) ND (3) ENDOSULFAN I ND (2) ND (2) ND (2) ND (2) ND (2) 
ENDRJN ND (4) ND (4) ND (4) ND (4) ND (3) ENDRIN ALDEHYDE ND (4) ND (4) ND (4) ND (4) ND (3) ENDRIN KETONE ND (4) ND (4) ND (4) ND (4) ND (3) 
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IR53B031 IR69B001 

5.50 o. 75 

9604J788 9536J158 

01/26/96 09/06/95 

ND (10) NA 
ND (10) NA 
ND (1D) NA 

ND (340) ND (350) 
ND (340) ND (35D) 
ND (34D) ND (350) 
ND (34D) ND (35D) 

ND (34D) ND (3,500) 
ND (34D) ND (3,5DD) 
ND (340) ND (3,5DD) 
ND (340) ND (3,500) 

ND (34D) ND (3,5DD) 
ND (340) ND (42D) 
ND (340) ND (350) 
ND (34D) ND (3,500) 

ND (340) ND (350) 
ND (340) ND (3,500) 
ND (34D) ND (35D) 
ND (34D) ND (35D) 

ND (340) ND (350) 
ND (340) ND (3,500) 
ND (340) ND (350) 
ND (830) ND (840) 

ND (340) ND (350) 
ND (340) 180 

ND (4) NQ (18) 
ND (2) ND (9) 
ND (4) ND (18) 
ND (2) ND (9) 

ND (4) ND (18) 
ND (4) ND (18) 
ND (4) ND (18) 



TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nl.lTber IR53B029 IR53B030 IR53B030 IR53B031 IR53B031 

Sa~ling Depth (feet bgs) 9.75 0. 75 5. 75 1.00 3.50 

Sa~le Nl.lI'ber 9601J780 9604J782 9604J783 9604J786 9604J787 

Salll)le Date 01/03/96 01/26/96 01/26/96 01/26/96 01/26/96 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

HEPTACHLOR EPOXIDE ND (2) ND (2) ND (2) ND (2) ND (2) 
AROCLOR-1248 ND (40) ND (37) ND (36) ND (37) ND (34) 
AROCLOR-1260 ND (40) ND (37) ND (36) ND (37) ND (34) 

TPH-Purgeable (mg/kg) 

TPH- GASOLINE ND (0.6) ND (0.6) ND (0.5) ND (0.6) ND (0.5) 

TPH-Extractable (mg/kg) 

TPH-DIESEL ND ( 12) 7 7 ND ( 11) ND C 10) 
TPH-EXTRACTABLE UNKNO\JN HYDROCARBON NA NA NA NA NA 
TPH-MOTOR OIL 17 50 56 ND (11) 11 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 

TRPH 26 20 220 20 10 

Oil and Grease (mg/kg) 

TOTAL OIL & GREASE NA NA NA NA NA 

Percent Moisture ( % ) 

% SOLIDS 83.3 90.9 92.2 90.9 96.8 

pH (pH units) 

PH 8.1 8.7 9.2 7.6 9.0 

Physical Characteristic (%) 

DRY BULK DENSITY NA NA NA NA NA 
GRAIN SIZE ANALYSIS - %CLAY NA NA NA NA NA 
GRAIN SIZE ANALYSIS - %COBBLES NA NA NA NA NA 
GRAIN SIZE ANALYSIS - %GRAVEL NA NA NA NA NA 

GRAIN SIZE ANALYSIS - %SAND NA NA NA NA NA 
GRAIN SIZE ANALYSIS - %SILT NA NA NA NA NA 
MOISTURE CONTENT NA NA NA NA NA 
POROSITY NA NA NA NA NA 

WET BULK DENSITY NA NA NA NA NA 
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IR53B031 IR69B001 

5.50 0.75 

9604J788 9536J158 

01/26/96 09/06/95 

ND (2) ND (9) 
NO (35) J·•·t~g3¾lfi•·t<>·•···•······ ND (35) 

ND (0.5) ND (0.5) 

NO (10) 450 
NA NA 

ND (10) 3,800 

12 2,400 

NA NA 

96.5 95.3 

9.7 8.2 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 



Station NI..ITlber 

Sarrpl ing Depth (feet bgs) 

Sarrple Nurber 

Sarrple Date 

Total Organic Carbon (ug/kg) 

TOTAL ORGANIC CARBON 

TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS - IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

JR53B029 IR53B030 IR53B030 JR53B031 IR53B031 

9.75 0.75 5.75 1.00 3.50 

9601 J780 9604J782 9604J783 9604J786 9604J787 

01/03/96 01/26/96 01/26/96 01/26/96 01/26/96 

NA NA NA NA NA 
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JR53B031 IR69B001 

5.50 0.75 

9604_J788 9536J158 

01/26/96 09/06/95 

NA NA 



TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nu:nber IR69B001 IR69B001 IR69B001 IR69B001 IR69B001 

Sarrpling Depth (feet bgs) 5.25 9.75 10.25 14. 75 20.25 

Sample Nl.lTlber 9536J159 9536J160 9536J161 9536J 162 9536J163 

Sample Date 09/06/95 09/06/95 09/06/95 09/06/95 09/06/95 

Metal (mg/kg) 

ALUMINUM 4,480 NA 4,790 4,120 3,600 
ANTIMONY NO (0.45) NA ND (0.80) NO (0.87) NO (0.51) 
ARSENIC NO (3.9) NA ND (2 .7) ND (2.6) ND (2. 1) 
BARIUM 18.6 NA 15.9 15.2 14.9 

BERYLLIUM ND (0.02) NA ND (0.02) ND (0.02) ND (0.02) 

CADMIUM ND (0.04) NA ND (0.05) ND (0.05) ND (D.05) 
CALCIUM 12,900 NA 10,700 6,410 6,470 
CHROMIUM 29.9 NA 32.7 27.6 27.3 

COBALT 7.6 NA 6.9 7.0 5.3 
COPPER 6.1 NA 7.7 11.3 7.1 
IRON 11,000 NA Ii .1 □ ,500 .....•.•• 

,•··•>··••· igi~~i /·• ,,:.::{) 
•••·•n sf;~in•·•· I}{)( LEAD 5.5 NA 1o;z ..... • . ·. 

MAGNESIUM ••• t•••It Zi~g >•••·•••••···•····•·. 
NA 3,550 3,500 2,710 

MANGANESE NA 235 179 158 
MERCURY NO (0.05) NA ND (0.06) ND (0.06) 0.07 
MOLYBDENUM ND (0.19) NA ND (D.21) NO (0.21) NO (0.22) 

NICKEL 34.8 NA 26.5 26.9 21. 7 
POTASSIUM 847 NA 674 707 630 
SELENIUM NO (0.73) NA ND (0.79) ND (0.81) ND (0.82) 
SILVER ND (0.13) NA NO (0.14) ND (0.14) ND (0.14) 

SODIUM NO (137) NA ND (79.9) NO (215) NO (489) 
THALLIUM ND (D.43) NA ND (D.47) NO (0.47) NO (D.48) 
VANADIUM 20.5 NA 23.7 24. 1 20.0 
ZINC 28.8 NA 30.6 95. 1 41.2 

Volatile Organic Compound (ug/kg) 

1, 1,2,2-TETRACHLOROETHANE NO ( 11) NA NO (12) ND ( 12) ND ( 12) . 
2-BUTANONE ND (11) NA NO (12) NO (12) NO (12) 
2-HEXANONE ND (11) NA NO (12) ND (12) NO (12) 
4-METHYL-2-PENTANONE ND (11) NA NO (12) ND (12) NO ( 12) 

ACETONE ND < 11 l NA ND (12) ND (13) NO ( 17) 
BENZENE NO ( 11) NA ND (12) NO (12) ND (12) 
CARBON DISULFIDE NO (11) NA NO (12) NO ( 12) ND ( 12) 
CHLOROFORM NO (11) NA NO (12) NO ( 12) ND ( 12) 

ETHYLBENZENE ND < 11) NA NO (12) ND (12) NO (12) 
METHYLENE CHLORIDE ND ( 11) NA NO (12) NO (12) NO ( 12) 
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IR69B001 IR69B001 

30.25 39. 75 

9536J164 9536J165 

09/06/95 09/06/95 

5,660 NA 

K !1/l tesiii?>••·•·•·•·•·····•·· 
NA 
NA 

16.3 NA 

ND (0.02) NA 
ND (0.05) NA 

24,100 NA 
42.2 NA 

10.1 NA 
8.7 NA 

+1da:iginvr•·•····•·•·• NA 
NA 

6,510 NA 
166 NA 

ND (0.06) NA 
ND (0.27) NA 

49.3 NA 
1,650 NA 

ND (0.85) NA 
ND (0.15) NA 

2,390 NA 
ND (D.50) NA 

22.2 NA 
41. 1 NA 

ND ( 12) NA 
NO (12) NA 
NO ( 12) NA 
ND ( 12) NA 

ND (19) NA 
NO (12) NA 
NO (12) NA 
NO (12) NA 

NO (12) NA 
NO (12) NA 



TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-53 
lflJNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nurber !R69B001 · IR69B001 IR69B001 !R69B001 !R69B001 
Safl1:)ling Depth (feet bgs) 5.25 9.75 10.25 14.75 20.25 

Sample Nurber 9536J159 9536J160 9536J161 9536J162 9536J163 
Sample Date 09/06/95 09/06/95 09/06/95 09/06/95 09/06/95 

Volatile Organic Compound (ug/kg) 

TETRACHLOROETHENE NO ( 11 J NA NO ( 12) ND < 12) ND (12) TOLUENE ND < 11 J NA ND ( 12) ND ( 12) ND ( 12) XYLENE (TOTAL) ND (11) NA ND (12) ND (12) ND ( 12) 
Semivolatile Organic Compound (ug/kg) 

2-METHYLNAPHTHALENE ND (350) NA ND (380) ND (390) NO (400) ACENAPHTHENE NO (350) NA ND (380) ND (390) ND (400) ACENAPHTHYLENE ND (350) NA ND (380) NO (390) ND (400) ANTHRACENE ND (350) NA ND (380) ND (390) ND (400) 
BENZO(A)ANTHRACENE ND (350) NA ND (380) ND (390) ND (400) BENZO(A)PYRENE ND (350) NA NO (380) ND (390) ND (400) BENZO(B)FLUORANTHENE ND (350) NA ND (380) ND (390) NO (400) BENZO(G,H,l)PERYLENE ND (350) NA ND (380) ND (390) ND (400) 
BENZO(K)FLUORANTHENE ND (350) NA ND (380) ND (390) ND (400) B!S(2-ETHYLHEXYL)PHTHALATE NO (350) NA NO (380) ND (390) ND (400) CARBAZOLE ND (350) NA ND (380) ND (390) NO (400) CHRYSENE ND (350) NA ND (380) ND (390) ND (400) 
DI-N-BUTYLPHTHALATE NO (350) NA ND (380) ND (390) ND (400) DIBENZ(A,H)ANTHRACENE ND (350) NA ND (380) ND (390) ND (400) OIBENZOFURAN ND (350) NA ND (380) ND (390) ND (400) FLUORANTHENE ND (350) NA ND (380) ND (390) ND (400) 
FLUORENE ND (350) NA ND (380) ND (390) NO (400) INDEN0(1,2,3·CD)PYRENE ND (350) NA ND (380) ND (390) ND (400) NAPHTHALENE ND (350) NA ND (380) NO (390) ND (400) PENTACHLOROPHENOL NO (860) NA ND (930) ND (940) ND (960) 
PHENANTHRENE ND (350) NA ND (380) ND (390) ND (400) PYRENE ND (350) NA ND (380) ND (390) ND (400) 

Pesticide/Polychlorinated Biphenyl (ug/kg) 
4,4 1 -DDT ND (4) NA ND (4) ND (4) ND (4) ALPHA·CHLOROANE ND (2) NA ND (2) ND (2) ND (2) DIELORIN NO (4) NA ND (4) ND (4) NO (4) ENOOSUL FAN I ND (2) NA ND (2) NO (2) ND (2) 
ENDRIN ND (4) NA ND (4) ND (4) NO (4) ENDRIN ALDEHYDE ND (4) NA ND (4) ND (4) ND (4) ENDRIN KETONE ND (4) NA ND (4) ND (4) ND (4) 
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IR69B001 !R69B001 

30.25 39. 75 

9536J164 9536J165 

09/06/95 09/06/95 

ND ( 12 J NA 
ND (12) NA 
ND (12) NA 

NO (410) NA 
ND (410) NA 
ND (410) NA 
ND (410) NA 

ND (410) NA 
ND (410) NA 
ND (410) NA 
ND (410) NA 

ND (410) NA 
ND (410) NA 
NO (410) NA 
NO (410) NA 

ND (410) NA 
NO (410) NA 
ND (410) NA 
ND (410) NA 

ND (410) NA 
ND (410) NA 
ND (410) NA 

ND (1,000) NA 

ND (410) NA 
NO (410) NA 

ND (4) NA 
NO (2) NA 
NO (4) NA 
ND (2) NA 

NO (4) NA 
ND (4) NA 
ND (4) NA 



TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nl.fiber IR69B001 IR69B001 IR69B001 IR69B001 IR69B001 

Sarrpling Depth (feet bgs) 5.25 9.75 10.25 14.75 20.25 

Sarrple Nunber 9536J159 9536J160 9536J161 9536J162 9536J163 

Sample Date 09/06/95 09/06/95 09/06/95 09/06/95 09/06/95 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

HEPTACHLOR EPDXIDE ND (2) NA ND (2) ND (2) ND (2) 
AROCLOR-1248 ND (36) NA ND (39) ND (40) ND (40) 
AROCLOR-1260 ND (36) NA ND (39) ND (40) ND (40) 

TPH-Purgeable (mg/kg) 

TPH-GASOLINE ND (0.5) NA ND (0.6) ND (0.6) ND (0.6) 

TPH-Extractable (mg/kg) 

TPH-DIESEL ND (11) NA 8 10 10 
TPH-EXTRACTABLE UNKNO\.JN HYDROCARBON NA NA NA NA NA 
TPH-HOTDR OIL 13 NA 41 42 63 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 

TRPH ND (11) NA 92 37 34 

Oil and Grease (mg/kg) 

TOTAL OIL & GREASE NA NA NA NA NA 

Percent Moisture (%) 

% SOLIDS 92.7 NA 85.8 84.4 82.8 

pH (pH units) 

PH 8.9 NA 8.6 9.5 9.0 

Physical Characteristic (%) 

ORY BULK DENSITY NA 110 NA NA NA 
GRAIN SIZE ANALYSIS - %CLAY NA 6 NA NA NA 
GRAIN SIZE ANALYSIS - %COBBLES NA NA NA NA 
GRAIN SIZE ANALYSIS - %GRAVEL NA 3 NA NA NA 

GRAIN SIZE ANALYSIS · %SAND NA 88 NA NA NA 
GRAIN SIZE ANALYSIS · %SILT NA 2 NA NA NA 
MOISTURE CONTENT NA 18 NA NA NA 
POROSITY NA 33 NA NA NA 

~ET BULK DENSITY NA 130 NA NA NA 
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IR69B001 IR69B001 

30.25 39.75 

9536J164 9536J165 

09/06/95 09/06/95 

ND (2) NA 
ND (42) NA 
ND (42) NA 

ND (0.6) NA 

ND (12) NA 
NA NA 

ND (12) NA 

ND (12) NA 

NA NA 

80.4 NA 

8.7 NA 

NA 80 
NA 34 
NA 
NA 

NA 32 
NA 34 
NA 40 
NA 53 

NA 110 



Station NUTDer 

Sampling Depth (feet bgs) 

Sample NUTDer 

Sample Date 

Total Organic Carbon (ug/kg) 

TOTAL ORGANIC CARBON 

TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR69B001 IR69B001 IR69B001 IR69B001 IR69B001 

5.25 9. 75 10 .25 14. 75 20.25 

9536J159 9536J160 9536J161 9536J162 9536J163 

09/06/95 09/06/95 09/06/95 09/06/95 09/06/95 

NA ND (120,000) NA NA NA 
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IR69B001 IR69B001 

30.25 39. 75 

9536J164 9536J165 

09/06/95 09/06/95 

NA 810,000 



Station th.xnber 

Sa~ling Depth (feet bgs) 

Sarrple Nll!ber 

Sample Date 

Metal (mg/kg) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

SER:YUiUM 
CADMlUM 
CALCIUM 
CHROMIUM 

COBALT 
COPPER 
IRON 
LEAD 

MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDE.NUM 

NICKEL 
POTASSIUM 
SELENlUM 
SILVER 

SOO IUII 
THAU I UM 
VANADIUM 
ZJNC 

Volatile Organic Compound (uglkg) 

1,1,21 2-TETRACHLOROETHANE 
2·BUTANONE 
2·HEXANONE 
4-METHYL-2·PENTANONE 

ACETONE 
BENZENE 
CARBON DISULFIDE 
CHLOROFORM 

ETHYLBENZENE 
METHYLENE CHLORJOE 

TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS - IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR69S001 

40.25 

9536J166 

09/06/95 

NO (0.03) 
NO (0.06) 

4,790 
67.0 

16.4 
32.4 

29,500 
8.8 

12,800 
303 

0.07 
ND (D.85) 

81.6 
4,310 

ND ( 1.0) 
ND (D. 18) 

3,960 
ND (0.59) 

54.6 
80.6 

NO (15) 
ND (15) 
NO (15) 
NO (15) 

NO (56) 
NO (15) 

10 
NO (15) 

NO (15) 
NO (15) 

JR69S002 

0.25 

9536J167 

09/08/95 

ND (0.02) 
ND (0.04) 

11,300 
130 

an n 
• ...•. 

. 41 snn 
•. ·: 

·:>ltt~io{g~~&iJ ·:t• 
0.28 

NO {0. 19) 

149 

NO 
1,610 

(0.71) 
NO (0.13) 

li~111J~i1iil ii, Jil;i 
I 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 

IR69S002 

2.75 

9536J168 

09/08/95 

NO (0.02) 
NO (0.04) 

10,400 
24.4 

7.0 
. 4.4 

10,900 
4.0 

3,950 
246 

ND (0.05) 
NO (0.19) 

32.1 
880 

NO (0.70) 
NO (0.12) 

): 
••., .... ,.A49. 
l.:-~-,\1b9S/.:4: ;'-);{-

20.4 
26.6 

NO (10) 
NO (10) 
NO (10) 
NO ( 10) 

NO (10) 
NO (10) 
ND ( 10) 
ND {10) 

NO (10) 
NO (10) 
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! !R69B002 IR69B002 

5.25 10.25 

9536J169 9536J170 

09/08/95 09/08/95 

NO (0.02) NO (0.02) 
ND (0.04) NO (0.05) 

\460 
2.4 

8l9o 
3.2 

6,8 7.3 
3.1 2.4 

10,800 
2.8 

11,200 
2.4 

4,390 3,430 
231 214 

ND (D.05) NO (0.06) 

"" ( 0. 19) NO (0. 21) 

33.6 25.3 
727 692 

NO (0.70) NO (0.80} 
NO (0.12) ND (0.14) 

. 303 NO ( 167) 
:/.;:,: NO (0.41) NO (0.47) 

20.2 29.3 
19.8 29.2 

NO (10) NO (12) 
NO (10) NO (12) 
NO (10) NO ( 12) 
NO (10) NO (12) 

NO (20) NO ( 18) 
ND ( 10) NO ( 12) 
ND (10) NO (12) 
ND (10) NO (12) 

NO (10) NO (12) 
NO (10) NO (12) 

IR69B003 IR69B003 

0.25 2.75 

9536J171 9536J172 

09/08/95 09/08/95 

ND (0.02) NO (0.02) 
NO (0.04) ND (0.04) 

13,600 8,840 
130 26.5 

. 6.8 
3.2 , 

11,300 
3.3 

tIM:~-0l~~rn t '-•',,}n 
3,470 

-/•/:' 306 
0.16 ND (0.05) 

ND (0.19) ND (0. 19) 

tM1~M~iS11i!ft::lfUift 27.2 
2,980 816 

NO (0.71) ND (0.70) 
ND (0.12) NO (0.12) 

1111i1li11f llliJJ!~l I 
367 

NO ( 0 .41) 
21.7 
26.3 

NA NO (10) 
NA ND (10) 
NA NO (10) 
NA NO (10) 

NA NO (10) 
NA NO (10) 
NA NO (10) 
NA NO (10) 

NA ND (10) 
NA NO (10) 



TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS· IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Hl.ll'i:;,er !R698001 lR69B002 lR69B002 !R69B002 !R69B002 

Safll)ling Depth (feet bgs) 40.25 0.25 2.75 5.25 10.25 

Sa~le Hunber 9536J166 9536J167 9536J168 9536J169 9536J170 

Sarrple Date 09/06/95 09/08/95 09/08/95 09/08/95 09/08/95 

Volatile Organic Compound (ug/kg) 
TETRACHlOROETHENE I ND (15) 

I 
NA 

I 
HO (10) NO (10) ND (12) 

TOLUENE ND (15) NA NO ( 10) NO (10) NO (12) 
XYLENE (TOTAL) I NO (15) NA NO ( 10) NO (10) NO (12) 

Semivolatile Organic Compound (ug/kg) 
2-METHYLNAPHTHALENE NO (480) NO (340) ND (340) ND (340) ND (390) 
ACENAPHTHENE NO (480) ND (340) ND (340) NO (340) NO (390) 
ACENAPHTHYlENE ND (480) ND (340) NO (340) ND (340) NO (390) 
ANTHRACENE NO (480) NO (340) NO (340) NO (340) NO (390) 

BENZO(A)ANTHRACENE NO (480) NO (340) NO (340) NO (340) NO (390) 
BENZO(AJPYRENE NO (480) ND (340) NO (340) NO C¾O) NO (390) 
BENZO(B)FlUORANTHENE ND (480) ND (340) 170 ND (340) ND (390) 
BENZO(G,H,l)PERYLENE NO (480) NO (340) NO (340) NO (340) NO (390) 

BENZO(K)FLUORANTHENE ND (480) NO (340) NO (340) NO (340) ND (390) 
BlS(2·ETHYLHEXYl)PHTHALATE NO (480) ND (340) ND (340) ND (340) ND (390) 
CARBAZOLE ND C480J ND (340) NO (340) NO (340) NO (390) 
CHRYSENE NO (480) ND (340) NO (340) NO (340) ND (390) 

01-N-BUTYLPHTHALATE NO (480) ND (340) NO (340) ND (340) ND (390) 
O!BENZ(A,H)ANTHRACENE NO (480) ND (340) ND (340) ND (340) NO (390) 
O!BENZOFURAN ND (480) ND (340) NO (340) NO (340) NO (390) 
FLUORANTHENE ND (i,80) NO (3i,O) 180 NO (340) ND (390) 

FLUORENE NO (480) ND (340) NO (340) ND (340) ND (390) 
INOEN0(1,2,3-CD)PYRENE ND (480) ND (340) NO (340) NO (340) NO (390) 
NAPHTHALENE NO (480) NO (340) ND (¾0) ND (340) ND (390) 
PENTACHLOROPHENOL ND (1,2DO) NO (830) NO (820) NO (820) ND (940) 

PHENANTHRENE NO (480) NO (340) ND (340) NO (340) NO (390) 
PYRENE NO (480) ND (340) 260 NO (340) ND (390) 

Pesticide/Polychlorinated Biphenyl (ug/kg) 
4,4 1 -001 NO (5) NO (4J NO (3) ND (3) ND (4) 
ALPHA-CHLORDANE ND (3) NO (2) NO (2) ND (2) NO C2) 
OIELDR!N ND (5) ND (4) NO (3) ND (3) NO (4) 
ENOOSULFAN I ND (3) NO (2) ND (2) NO (2) ND (2) 

ENORIN ND (5) NO (4) NO (3) NO (3) NO (4) 
ENOR!N ALDEHYDE NO (5) ND (4) ND (3) ND (3) NO (4) 
ENDRIN KETONE ND (SJ NO (4) NO (3) ND (3) NO (4) 
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IR69B003 !R69B003 

0.25 2.75 

9536J171 9536J172 

09/08/95 09/08/95 

NA ND (10) 
NA NO (10) 
NA NO (10) 

NO (340) NO (340) 
NO (340) ND (340) 
NO (340) NO (340) 
ND (340) ND (340) 

NO (340) ND (¾0) 
ND (¾OJ NO (340) 
NO (340) NO (340) 
NO (340) NO (340) 

ND (340) NO (3'0) 
ND (340) ND (340) 
ND (340) NO (340) 
ND (340) NO (340) 

NO (¾0) ND (340) 
NO (340) ND (340) 
ND (340) ND (340) 
NO (3i,OJ NO (340) 

ND (340) ND (340) 
NO (340) NO (340) 
ND (340) ND (340) 
NO (830) NO (820) 

NO (340) NO (340) 
NO (340) ND (340) 

ND (4) ND (3) 
NO (2) NO (2) 
NO (4) ND (3) 
NO (2) NO (2) 

NO (4) NO (3) 
NO (4) NO (3) 
NO (4) ND (3) 



TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS - IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nunber IR69BD01 IR69B002 IR69B002 IR69B002 IR69B002 

Sampling Depth (feet bgs) 40.25 0.25 2. 75 5.25 10.25 

Sample Nunber 9536J166 9536J167 9536J168 9536J169 9536J170 

Sample Date 09/06/95 09/08/95 09/08/95 09/08/95 09/08/95 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

HEPTACHLOR EPOXIDE NO (3) NO (2) NO (2) NO (2) NO (2) 

AROCLOR-1248 NO (49) ND (35) NO (34) NO (34) NO (39) 

AROCLOR-1260 NO (49) 19 NO (34) NO (34) ND (39) 

TPH-Purgeable (mg/kg) 

TPH-GASOLINE NO (0.7) NO (0.5) NO (0.5) NO (0.5l NO (0.6) 

TPH-Extractable (mg/kg) 

TPH-DIESEL NO (15) 120 130 NO (10) NO ( 12) 
TPH-EXTRACTABLE UNKNOWN HYDROCARBON NA NA NA NA NA 
TPH-MOTOR OIL 12 640 36 NO (10) NO ( 12) 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 

TRPH NO (15) 160 74 NO ( 10) NO ( 12) 

Oil and Grease (mg/kg) 

TOTAL OIL & GREASE NA NA NA NA NA 

Percent Moisture(%) 

% SOLIDS 67.6 95.7 96.6 96.7 84.9 

pH (pH units) 

PH 8.6 7.8 9.3 9.4 9.2 

Physical Characteristic (%) 

DRY BULK DENSITY NA NA NA NA NA 
GRAIN SIZE ANALYSIS - %CLAY NA NA NA NA NA . 

GRAIN SIZE ANALYSIS - %COBBLES NA NA NA NA NA 
GRAIN SIZE ANALYSIS - %GRAVEL NA NA NA NA NA 

GRAIN SIZE ANALYSIS - %SAND NA NA NA NA NA 
GRAIN SIZE ANALYSIS - %SILT NA NA NA NA NA 
MOISTURE CONTENT NA NA NA NA NA 
POROSITY NA NA NA NA NA 

WET BULK DENSITY NA NA NA NA NA 
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IR69B003 IR69B003 

D.25 2. 75 

9536J 171 9536J172 

09/08/95 09/08/95 

NO (2) NO (2) 
NO (35) NO (34) 
NO (35) NO (34) 

NO (0.5) NO (0.5) 

36 NO (10) 
NA NA 

340 NO (10) 

190 13 

NA NA 

96.1 97.0 

8.2 9.7 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 



Statton Nu.tier 

San-pllng Depth (feet bgs) 

Safll)le Nl..l't'ber 

Safll)le Date 

Total Organic Carbon (ug/kg) 
TOTAL ORGANIC CARBOH I 

TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-53 
HUNTERS POl.'.'IT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR69B001 !R69B002 !R698002 lR698002 !R69B002 

40.25 0.25 2.75 S.25 10.25 

9536J166 9536J167 9536J168 9536J169 9536J170 

09/06/95 09/08/95 09/08/95 09/08/95 09/08/95 

NA NA ! NA ! NA NA 
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IR698003 !R69B003 

0.25 2.75 

9536J171 9536J172 

09/08/95 09/08/95 

NA NA 



Station N'-'Ti:>er 

Sarr;,l ing Depth (feet 

Sa~le N'-'Ti:>er 

Sample Date 

Metal (mg/kg) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 

COBALT 
COPPER 
!ROIi 
LEAD 

MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 

NICKEL 
POTASSIUM 
SELENIUM 
SILVER 

SOOIUM 
THALLIUM 
VANADIUM 
ZINC 

Volatile Organic Compound 
1,1,2,2·TETRACHLOROETHANE 
2·BUTANONE 
2-HEXANOIIE 
4·METHYL·2·PENTANONE 

ACETONE 
BENZENE 
CARBON DISULFIDE 
CHLOROFORM 

ETHYLBENZENE 
METHYLENE CHLORIDE 

TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS - IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

!R69B003 !R69B003 IR69B004 IR69B004 IR698004 

bgs) 5.25 10.25 1.00 2.75 5.25 

9536J173 9536J174 9536J179 9536J180 9536J181 

09/08/95 09/08/95 09/08/95 09/08/95 09/08/95 

12,300 5,110 

<frlf 
29,000 4,710 3,940 

it!~ti~<1Ziit~i;;:ft .. ,, . ~D .• ,(t.OJ '", •···• "'' .2.,.9. •· ::/:./: ·§ •:-· ,'!J\J;i9tijiffii t\:? y~J1;i~i~t/ ,:_:pc:: _:;_: :>:{:::;.;.: ::-:2-i;J:9';;';~#,:.:.;;,:-;- • :11ac;1tlf<i•••: .. ·,.-·:-, ... ,.-; 
107 12.7 j 312 15.2 8.9 

ND (0.02) ND (0.02) ND (0.02) ND (0.02) ND (0.02) 
NO (0.05) ND {0.05) ND {0.04) NO {0.04) NO {0.04) 

20~00 6,670 21,600 10,100 7,380 
.o 28.4 158 23.4 26.2 

18.5 7 .5 40 •. 0 6.1 6.3 
63.3 3.3 ···:,i :>c1.2&~-~--:•.':,.·' .. 3.7 3.3 

~if8'F?f3:Liir :-<fat I 11,600 
3.0 .:•.: J!:~~i·· 10,400 

2.7 
9,860 

2.9 

.9 "" 4,220 .. ·· 26,;:Qg. 3,230 3,330 
258 . -1 ;:960.f,'!4:: •\::. ······ 271 210 

%\~! 
ND (0.06) 0.14 NO (0.05) ND (0.05) 
ND (0.22) . HO (0.19) ND ( 0. 19) HD (0.19) 

54.8 32.3 . , XI!J~,;)$ .-.)i 24.2 26.0 :,-:,, .. ,,.-.-,. 
1,730 960 2,520 835 856 

HD (0.78) NO (0.84) ND (0.74) ND (0.71) ND {0.72) 
HD (0.14) ND (0.15) NO {0.13) ND (0.12) ND (0.13) 

't ,230 NO ( 196) 

)~i[1ii1lil,11%fi\l1: 
221 364 

ND (0.46) ND (0.50) NO (0.42) HD (0.42) 
101 22.2 20.7 18.7 

84.0 26.2 24.9 22.8 

(ug/kg) 

HD (11) ND ( 12) NA ND (10) ND {11) 
NO {11 l NO (12) NA NO (10) NO (11) 
ND (11 l NO {12) NA ND (10) HD (11) 
ND (11) ND ( 12) NA ND (10) ND (11) 

NO {11) NO (17) HA ND (10) NO {11) 
NO {11) ND (12) NA ND C 10) NO (11) 
NO (11) HD (12) NA NO (10) ND (11 l 
ND (11) NO (12) NA ND {10) ND {11) 

ND {11) NO (12) NA NO (10) NO (11) 
ND {11) NO (12) NA NO {10) NO (11) 
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IR69B004 IR698005 

!0.25 0.75 

9536J182 9536J175 

09/08/95 09/08/95 

3,320 19,200 

%@~iifs:tti:t :,aw(',->:< ....• ,,IIP .. 0.8l ..•. , :,·,-:.· 
~f,g:;:\' ,,::~:;;_,,: 1:~%~::.'0:,:~0i-·, :-. - o·c-:.,-: 

8.1 136 

ND (0.02) ND (0.02) 
ND {0.05) ND (0.04) 

7,990 13,700 
20.6 106 

5.4 28.7 
2.3 76.6 

8,540 .. , 33,500 
,:d}\::'.:i8:; 2.6 ·-·:·:·;:;"- 9.l <t, 

2,870 : )llif)~fj;!gji•iC .. 265 
NO (0.06) 0.13 
ND (0.21) ND (0.19) 

23.6 116 
596 1,190 

NO {0.79) NO {O. 72) 
ND {0.14) NO (0.13) 

NO (174) :]t\,lif iliI ,&~trnww: ND (0.47) 
16.7 86.4 
38.5 83.1 

NO (12) NA 
ND ( 12) HA 
NO (12) NA 
ND (12) NA 

HD (13) NA 
ND (12) NA 
ND {12) NA 
HD (12) NA 

NO (12) NA 
NO (12) NA 



TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Number lR69B003 !R69B003 ' IR69!l004 ! !R69B004 IR69B004 i 

Sampling Depth (feet bgs) 5.25 10.25 1.00 2.75 5.25 

Sample Nli!Der 9536Jl73 9536J174 9536J179 l 9536J180 9536J181 

Sa~le Oate 09/08/95 09/08/95 09/08/95 09/08/95 09/08/95 

Volatile Organic Compound (ug/kg) 
TETRACHLOROETHENE I NO (11) l NO (12) NA l NO (10) ND (11) 
TOLUENE I ND (11) 

i 
ND (12) NA 

I 
ND (10) ND (11) 

XYLENE (TOTAL) ND (11) NO (12) NA NO (10) NO (11) 

Semivolatile Organic Compound (ug/kg) 

2·METHYLNAPHTHALENE ND (380) ND (410) ND (360) NO (340) NO (350) 
ACENAPHTHENE ND (380) ND (410) ND (360) ND (340) ND (350) 
ACENAPHTHYLENE NO (380) ND (410) NO (360) ND (340) ND (350) 
ANTHRACENE ND (380) ND (410) ND (360) ND (340) ND (350) 

BENZO(A)ANTHRACENE ND (380) ND (410) ND (360) ND (340) ND (350) 
BENZO(A)PYRENE ND (380) ND (410) NO (360) NO (340) NO (350) 
BENZ0(8)FLUORANTHENE NO (380) NO (410) ND (360) NO (340) NO (350) 
BENZO(G,H,l)PERYLENE NO (380) ND (410) NO (360) ND (340) ND (350) 

BENZO(K)FLUORANTHENE ND (380) NO (410) ND (360) ND (340) ND (350) 
B!S(2·ETHYLHEXYL)PHTHALATE ND (380) NO (410) ND (360) ND (340) NO (350) 
CARBAZOLE ND (380) NO (410) ND (36D) ND (340) ND (350) 
CHRYSENE ND (380) NO (410) ND (360) ND (340) NO (350) 

Ol•N·BUTYLPHTHALATE ND (380) ND (410) ND (360) ND (340) ND (350) 
D!BENZ(A,H)ANTHRACENE ND (380) ND (410) NO (360) ND (340) NO (350) 
O!SENZOFURAN ND (380) ND (410) NO (360) NO (340) NO (350) 
FLUORANTHENE 230 NO (410) NO (360) NO (340) NO (350) 

FLUORENE NO (380) NO (410) ND (360) ND (340) NO (350) 
INDEN0(1,2,3"CD)PYRENE NO (380) ND (410) ND (360) ND (340) ND (350) 
NAPHTHALENE ND (380) ND (410) ND (360) ND (340) ND (350) 
PENTACHlOROPHENDL NO (910) ND (1,000) ND (870) ND (830) ND (840) 

PHENANTttRENE ND (380) ND (410) ND (36D) ND (340) ND (350) 
PYRENE 320 NO (410) ND (360) ND (340) ND (350) 

Pesticide/Polychlorinated Biphenyl (ug/kg) 
4,4 1 ~DDT ND (4) ND (4) ND (4) ND (4) Ill) (4) 
ALPHA-CHLORDANE ND (2) ND (2) ND (2) ND (2) ND (2) 
DIELDRIN ND (4) ND (4) ND (4) ND (4l ND (4) 
ENOOSULfAN l NO (2) ND (2) ND (2) ND (2) ND (2) 

ENDRIH ND (4) ND (4) ND (4) ND (4) ND (4) 
ENDR!N ALDEHYDE ND (4) ND (4) ND (4) ND (4) ND (4) 
ENDR! N KETONE ND (4) NO (4) ND (4) ND (4) ND (4) 
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IR69B004 IR69B005 

10.25 0.75 

9536J182 9536J175 

09/08/95 09/08/95 ' 

ND (12) NA 
ND (12) NA 
NO (12) NA 

NO (380) NO (350) 
NO (380) NO (350) 
ND (380) ND (350) 
ND (380) ND (350) 

ND (380) ND (350) 
ND (380) NO (350) 
NO (380) ND (350) 
ND (380) ND (350) 

ND (380) NO (350) 
ND (380) ND (350) 
ND (380) ND (350) 
ND (380) ND (350) 

NO (380) NO (350) 
NO (380) NO (350) 
NO (380) ND (350) 
NO (380) NO (350) 

ND (380) ND (350) 
NO (380) NO (350) 
ND (380) ND (350) 
ND (930) ND (850) 

ND (380) ND (350) 
ND (380) NO (350) 

ND (4) ND (4) 
ND (2) ND (2) 
ND (4) ND (4) 
ND (2) ND (2) 

ND (4) NO (4) 
ND (4) ND (4) 
ND (4) NO (4) 



TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS - IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nunber IR69B003 IR69B003 IR69B004 IR69B004 IR69B004 

Sampling Depth (feet bgs) 5.25 10.25 1.00 2.75 5.25 

Sample Nunber 9536J173 9536J174 9536J179 9536J180 9536J181 

Sample Date 09/08/95 09/08/95 09/08/95 09/08/95 09/08/95 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

HEPTACHLOR EPOXIDE NO (2) NO (2) ND (2) ND (2) ND (2) 
AROCLOR-1248 ND (38) ND (42) ND (36) ND (35) ND (35) 
AROCLOR-1260 NO (38) ND (42) ND (36) ND (35) NO (35) 

TPH-Purgeable (mg/kg) 

TPH-GASOLINE ND (0.6) ND (0.6) ND (0.5) ND (0.5) ND (0.5) 

TPH-Extractable (mg/kg) 

TPH-DIESEL 6 ND (12) 7 ND (1D) 27 
TPH-EXTRACTABLE UNKNO~N HYDROCARBON NA NA NA NA NA 
TPH-MOTOR OJ L 39 ND (12) 53 ND (10) 33 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 

TRPH 16 ND (12) 23 ND (10) 22 

Oil and Grease (mg/kg) 

TOTAL OIL & GREASE NA NA NA NA NA 

Percent Moisture (%) 

% SOLIDS 87.6 80.5 92.4 96.2 95.1 

pH (pH units) 

PH 9.0 9.0 8.5 9.3 9.4 

Physical Characteristic (%) 

ORY BULK DENSITY NA NA NA NA NA 
GRAIN SIZE ANALYSIS - %CLAY NA NA NA NA NA 
GRAIN SIZE ANALYSIS - %COBBLES NA NA NA NA NA 
GRAIN SIZE ANALYSIS - %GRAVEL NA NA NA NA NA 

GRAIN SIZE ANALYSIS - %SAND NA NA NA NA NA 
GRAIN SIZE ANALYSIS - %SILT NA NA NA NA NA 
MOISTURE CONTENT NA NA NA NA NA 
POROSITY NA NA NA NA NA 

\JET BULK DENSITY NA NA NA NA NA 
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IR69B004 IR69B005 

10.25 0. 75 

9536J182 9536J175 

09/08/95 09/08/95 

ND (2) ND (2) 
ND (39) ND (35) 
ND (39) ND (35) 

ND (0.6) ND (0.5) 

ND (12) 51 
NA NA 

ND ( 12) 810 

ND (12) 310 

NA NA 

85.6 94.0 

8.8 7.8 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 



Sta ti on Nurber 

Sampling Depth (feet bgs) 

Sample Nl.i1'her 

Sample Oate 

Total Organic Carbon (uglkg) 
TOTAL ORGANIC CARBON 

TABLE 4.24-3 (Continued) 

SOIL ANAL YTlCAL RESULTS - lR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR69B003 IR69B003 IR698004 I IR69B004 IR69B004 

5.25 10.25 1.00 2.75 5.25 

9536J173 9536J174 9536J179 9536J180 9536J181 

09/08/95 09/08/95 09/08/95 09/08/95 09/08/95 

NA ' NA NA NA NA i 
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IR69B004 IR69B005 

10.25 0.75 

9536J182 9536J175 

09/08/95 09/08/95 

NA NA 



Station Nwber 

Sampling Depth (feet bgs) 

Sample Nwber 

Sample Date 

Metal (mg/kg) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 

COBALT 
COPPER 
IRON 
LEAD 

MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 

NICKEL 
POTASSIUM 
SELENIUM 
SILVER 

SODIUM 
THALLIUM 
VANADIUM 
ZINC 

Volatile Organic Compound (ug/kg) 

1, 1,2,2-TETRACHLDRDETHANE 
2-BUTANONE 
2-HEXANONE 
4-METHYL-2-PENTANONE 

ACETONE 
BENZENE 
CARBON DISULFIDE 
CHLOROFORM 

ETHYLBENZENE 
METHYLENE CHLORIDE 

TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR69B005 

2.75 

9536J176 

09/08/95 

ND (0.02) 
NO (0.04) 

3,330 
28.6 

6.8 
3.4 

10,500 
2.4 

3,810 
156 

NO (0.05) 
NO (0.19) 

29.0 
862 

ND (0.72) 
ND (0.13) 

ND (69.0) 
0.65 
21. 1 
24.1 

NO (11) 
NO (11) 
NO (11) 
NO (11) 

ND (11) 
NO (11) 
NO (11) 
NO (11) 

NO (11) 
NO (11) 

IR69B005 IR69B005 IR69B006 

5.25 10.25 0.25 

9536J177 9536J178 9605J827 

09/08/95 09/08/95 01/31/96 

ND (0.02) NO (0.02) ND (0.02) 
NO (0.05) ND (0.04) NO (0.04) 

5,900 27,700 14,000 
24.5 20.8 83.5 

7.0 5. 7 . 
,. ? 

3. 1 2.4 
10,300 8,860 f'7 '"" 

2.5 2. 1 

t v_~g?•• ··• ... < ·•·•··· .· .•· <, ............ ·.· }j11~g ) 
ND (0.06) ND (0.05) ND (0.17) 
ND (0.21) NO (0.19) 1.0 

29.9 70.5 20.8 
625 918 1,260 

ND (0.78) ND (0.50) ND (0.71) 
ND (0.14) ND (0.11) ND (0.13) 

450 ND (110) ND (70.2) 
ND (0.46) NO (0.41) NO (0.42) 

1f :~ dj\~;gy 17.0 
17.7 

ND (11) 
ND (11) 
NO (11) 
ND (11) 

ND (11) 
ND (11) 
NO (11) 
ND (11) 

ND (11) 
ND (11) 

ND (10) 
ND (10) 
ND (10) 
NO (10) 

ND ( 10) 
ND ( 10) 
ND ( 10) 
ND ( 10) 

ND ( 10) 
NO ( 10) 
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ND (54) 
NO (54) 
ND (54) 
NO (54) 

NO (54) 
ND (54) 
ND (54) 

7 

17 
ND (54) 

IR69B006 

2.25 

9605J828 

01/31/96 

ND (0.02) 
ND (0.04) 

12,900 
25.1 

.•.•.• 7.5 
6.6 

.... 11,000 
5.8 

4,580 
365 

ND (0.05) 
NO (0.12) 

33.9 
897 

ND (0.47) 
ND (0.10) 

292 
NO (0.39) 

21. 1 
33.9 

ND (10) , 
ND (10) 
ND (10) 
ND (10) 

ND (10) 
ND (10) 
ND (10) 

1 

ND (10) 
ND (10) 

IR69B006 

5.25 

9605J829 

01/31/96 

ND (0.02) 
ND (0.04) 

102500 
7.2 

6.7 
3.5 

10,700 
2.9 

3,780 
201 

ND (0.05) 
NO (0.12) 

27.1 
864 

ND (0.47) 
NO (0.10) 

302 
ND (0.39) 

20.4 
19.7 

ND (10) 
ND ( 10) 
ND ( 10) 
ND ( 10) 

ND ( 10) 
ND ( 10) 
ND ( 10) 

1 

ND (10) 
ND (10) 

PA53SS03 

0.00 

9309J350 

03/02/93 

7C < 

····••nw;i&imi~ )i•••·•····•·• 
0.46 

NO (0.86) 

ND ( 11) 
ND < 11) 
ND ( 11) 
ND ( 11) 

ND ( 11) 
ND (11) 
ND (11) 
ND (11) 

ND (11) 
NO (5) 



TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS - IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station NI.Eber JR69B005 -IR69B005 JR69B005 IR69B006 JR69B006 
Sarrpling Depth (feet bgs) 2. 75 5.25 10.25 0.25 2.25 

Sarrple NI.Eber 9536J176 9536J177 9536J178 9605J827 9605J828 
Sarrple Date 09/08/95 09/08/95 09/08/95 01/31/96 01/31/96 

Volatile Organic Compound (ug/kg) 

TETRACHLOROETHENE NO (11) ND ( 11) ND (10) ND (54) ND ( 10) TOLUENE ND (11) ND ( 11 l ND (10) ND (54) ND (10) XYLENE (TOTAL) ND (11) ND (11) ND (1D) 22D ND (10) 
Semivolatile Organic Compound (ug/kg) 

2-METHYLNAPHTHALENE ND (35D) ND (38D) ND (35D) ND (11
0
000) ND (340) ACENAPHTHENE ND (350) ND (380) ND (350) ND (11,000) ND (340) ACENAPHTHYLENE ND (350) ND (380) ND (350) ND (11,000) ND (340) ANTHRACENE ND (350) ND (380) ND (350) ND (11,000) ND (340) 

BENZO(A)ANTHRACENE ND (350) ND (380) ND (350) ND (11,000) ND (340) BENZO(A)PYRENE ND (350) ND (380) ND (350) ND (11,000) ND (340) BENZO(B)FLUORANTHENE ND (350) ND (380) ND (350) ND (11,000) ND (340) BENZO(G,H,l)PERYLENE ND (350) ND (380) ND (350) ND (11,000) ND (340) 
BENZO(K)FLUORANTHENE ND (350) ND (380) ND (350) ND (11,000) ND (34D) BIS(2·ETHYLHEXYL)PHTHALATE ND (350) ND (380) ND (350) ND (11,000) ND (340) CARBAZOLE ND (350) ND (380) ND (350) ND (11,000) ND (340) CHRYSENE ND (350) ND (380) ND (350) ND (11,000) ND (340) 
DI-N-BUTYLPHTHALATE ND (350) ND (380) ND (350) ND (11,000) ND (340) DlBENZ(A,H)ANTHRACENE ND (350) ND (380) NO (350) ND (11,000) ND (340) DIBENZOFURAN NO (350) ND (380) ND (350) ND (11,000) NO (340) FLUORANTHENE ND (350) NO (380) ND (350) NO (11,000) ND (340) 
FLUORENE ND (350) ND (380) ND (350) ND (11,000) NO (340) INDEND(l,2,3-CD)PYRENE ND (350) ND (380) ND (350) NO (11,000) ND (340) NAPHTHALENE NO (350) NO (380) ND (350) NO (11,000) ND (340) PENTACHLOROPHENOL ND (840) ND (920) ND (840) ND (27,000) NO (820) 
PHENANTHRENE NO (350) NO (380) ND (350) ND (11,000) ND (340) PYRENE ND (350) NO (380) ND (350) ND (11,000) ND (340) 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

4,4 1 -DDT ND (4) NO (4) NO (4) ND (4) NO (3) ALPHA-CHLORDANE NO (2) ND (2) NO (2) NO (2) ND (2) DIELORIN ND (4) ND (4) NO (4) NO (4) ND (3) ENDOSULFAN I ND (2) NO ( 2) ND (2) ND (2) ND (2) 
ENDRIN ND (4) NO (4) NO (4) ND (4) ND (3) ENDRIN ALDEHYDE ND (4) ND (4) NO (4) ND (4) NO (3) ENDR IN KETONE ND (4) ND (4) ND (4) ND (4) NO (3) 
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JR69B006 PA53SS03 

5.25 0.00 

9605J829 9309J350 

01/31/96 03/02/93 

ND (10) ND ( 11) 
ND (1D) ND (11) 
ND (10) ND (11) 

ND (340) ND (7,400) 
ND (340) ND (7,400) 
ND (340) ND (7,400) 
NO (340) ND (7,400) 

ND (340) ltm~ii.rn·•-•···•· ND (340) 
ND (340) ND (7,400) 
ND (340) 1,500 

ND (340) ND (7,4DD) 
ND (340) ND (7,400) 
NO (340) ND (7,400) 
ND (340) ND (7,400) 

ND (340) ND (7,400) 
ND (340) ND (7,400) 
ND (340) ND (7,400) 
ND (340) ND (7,400) 

ND (340) ND (7,400) 
ND (340) NO (7,400) 
ND (340) ND (7,400) 
NO (820) ND (18,000) 

ND (340) ND (7,400) 
NO (340) ND (7,400) 

NO (3) NA 
ND ( 2) NA 
NO (3) NA 
ND (2) NA 

NO (3) NA 
NO (3) NA 
ND (3) NA 



TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS· IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nl.l'l"ber IR69B005 IR69B005 IR69B005 IR69B006 IR69B006 

Sampling Depth (feet bgs) 2.75 5.25 10.25 0.25 2.25 

Sample Nl.l'l"ber 9536J176 9536J177 9536J178 9605J827 9605J828 

SafTl)le Date 09/08/95 09/08/95 09/08/95 01/31/96 01/31/96 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

HEPTACHLOR EPOXIDE ND (2) ND (2) NO (2) ND (2) ND (2) 
AROCLOR·1248 ND (35) NO (38) ND (35) ND (36) NO (34) 
AROCLOR-1260 ND (35) NO (38) NO (35) ND (36) NO (34) 

TPH-Purgeable (mg/kg) 

TPH-GASOLINE ND (0.5) ND (0.6) ND (0.5) 900 7 

TPH-Extractable (mg/kg) 

TPH-DIESEL ND (11) ND C 11) NO (10) 6,000 79 
TPH-EXTRACTABLE UNKNO~N HYDROCARBON NA NA NA NA NA 
TPH-MOTOR OIL ND (11) ND C 11 l ND (10) 12,000 160 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 

TRPH ND (11) ND ( 11) ND (10) 34,000 340 

Oil and Grease (mg/kg) 

TOTAL Oll & GREASE NA NA NA NA NA 

Percent Moisture (%) 

% SOLIDS 94.9 87.3 95.5 92.5 97.2 

pH (pH units) 

PH 9.0 9. 1 9.1 7.9 9.4 

Physical Characteristic (%) 

DRY BULK DENS !TY NA NA NA NA NA 
GRAIN SIZE ANALYSIS - %CLAY NA NA NA NA NA 
GRAIN SIZE ANALYSIS - o/..COBBLES NA NA NA NA NA 
GRAIN SIZE ANALYSIS - %GRAVEL NA NA NA NA NA 

GRAIN SIZE ANALYSIS· %SAND NA NA NA NA NA 
GRAIN SIZE ANALYSIS· %SILT NA NA NA NA NA 
MOISTURE CONTENT NA NA NA NA NA 
POROSITY NA NA NA NA NA 

WET BULK DENSITY NA NA NA NA NA 
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IR69B006 PA53SS03 

5.25 0.00 

9605J829 9309J350 

01/31/96 03/02/93 

ND (2) NA 
ND (34) NA 
ND (34) NA 

1 ND ( 1) 

35 NO C 11 l 
NA 150 

100 NA 

160 NA 

NA 2, 100 

97.5 NA 

9.7 7.3 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 



Station NLlli:,er 

Satrpling Depth {feet bgs) 

Sample NLl!Der 

Sample Date 

Total Organic Carbon (ug/kg) 

TOTAL ORGANIC CARBON 

TABLE 4.24-3 (Continued) 

SOIL Ai'IALITICAL RESULTS· IR-53 
HlNfERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

!R69BOOS JR69B005 !R69B005 JR69S006 JR69BDD6 

2.75 5.25 10.25 0.25 2.25 

9536J176 9536J177 9536J178 9605J827 9605J828 

09/08/95 09/08/95 09/08/95 01/31/96 01/31/96 

NA NA NA NA NA 
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!R69B006 PA53SS03 

5.25 0.00 

9605J829 9309J350 

01/31/96 03/02/93 

NA NA 



TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-53 
ffiJNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nllli:>er 

Sampling Depth (feet bgs) 

Sarnp le Nllli:>er 

Sample Date 

Metal (mg/kg) 

ALUM! MUM 
ANTIMONY 
ARSENIC 
BARIUM 

BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 

COBALT 
COPPER 
IRON 
LEAD 

MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 

NICKEL 
POTASSIUM 
SELENIUM 
SILVER 

SOOIUM 
THALLIUM 
VANADIUM 
ZINC 

PA53SS04 

0.00 

9309J351 

03/02/93 

•ttf~iiif~;~•••t•••·•r··•·• 
17,800 

145 

37.3 
121 

)}~9~~&·•·•··•·····•····•···· 

Volatile Organic Compound (ug/kg) 

1,1,2,2-TETRACHLOROETHANE ND (11) 
2-BUTANONE ND (11) 
2-HEXANONE ND (11) 
4-METHYL-2-PENTANONE ND (11) 

ACETONE ND ( 11 l 
BENZENE ND ( 11 l 
CARBON O I SULFIDE ND ( 11 l 
CHLOROFORM ND ( 11 l 

ETHYLBENZENE ND ( 11 l 
METHYLENE CHLORIDE ND (12) 

PA53SS09 

1.25 

9310J367 

03/08/93 

xtL·H~E~~ir. ··• 
NO (7.4) 

126 

0. 14 
2. 1 

1,640 
37. 7 

I,_ s 

2, 160 
139 

0 .12 
1 .2 

25.1 
376 

ND (0.38) 
ND (0.51) 

ND ( 53) 
ND (53) 
ND (53) 
ND (53) 

ND (47) 
ND (53) 
ND (53) 
ND (53) 

ND (53) 
ND (53) 

PA53SS10 

1.25 

9310J368 

03/08/93 

15,900 
6.2 

NO (2.6) 
104 

55.6 
633 

ND (0.39) 
ND (0.41) 

177 
ND (0.37) 

77.2 
77.4 

ND (54) 
ND (54) 
ND (54) 
ND (54) 

ND (52) 
ND (54) 
ND ( 54 l 
ND (54) 

ND ( 54 l 
ND (54) 
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PA53SS11 PA53SS12 

1.25 1.25 

9310J390 9310J391 

03/11/93 03/11/93 

19,800 20,000 

<••••·•~8z\i;{i. i••••·•·•·+••·· ••• Hiiliii~~t>>•t•• 
109 154 

..•... · .14 SQQ. 
·i.•1,ioSO.*a/· 

0.22 
0.64 

71.1 
1,350 

ND (0.42) 
ND (D.44) 

ND (12) 
ND (12) 
ND (12) 
ND (12) 

15 
ND ( 12) 
ND (12) 
ND ( 12) 

ND ( 12) 
ND ( 12) 

1.4 

263 
0.69 
67.9 
68.0 

ND (11) 
ND (11) 
ND (11) 
ND (11) 

6 
ND ( 11 l 
ND ( 11) 
ND (11) 

ND ( 11) 
ND (11) 



TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nunber PA53SS04 PA53SS09 PA53SS10 PA53SS11 PA53SS12 
Sampling Depth (feet bgs) 0.00 1.25 1.25 1.25 1.25 

Sample Nunber 9309J351 9310J367 9310J368 9310J390 9310J391 
Sample Date 03/02/93 03/08/93 03/08/93 03/11/93 03/11/93 

Volatile Organic Compound (ug/kg) 

TETRACHLOROETHENE ND (11) ND (53) 35 ND (12) ND (11) TOLUENE ND (11) ND (53) ND (54) ND (12) ND (11) XYLENE (TOTAL) ND (11) ND (53) ND (54 l ND (12) ND (11) 
Semivolatile Organic Compound (ug/kg) 

2-METHYLNAPHTHALENE ND (2,900) ND (110,000) ND (110,000) ND (390) ND (370) ACENAPHTHENE ND (2,900) NO (110,000) ND (110,000) ND (390) ND (370) ACENAPHTHYLENE ND (2,900) NO (110,000) ND (110,000) NO (390) NO (370) ANTHRACENE NO (2,900) ND (110,000) ND (110,000) ND (390) NO (370) 
BENZO(A)ANTHRACENE ND (2,900) ND (110,000) ND (110,000) ND (390) ND (370) BENZO(A)PYRENE NO (2,900) NO (110,000) ND (110,000) ND (390) ND (370) BENZO(B)FLUORANTHENE ND (2,9DD) ND (110,000) ND (110,000) NO (390) NO (370) BENZO(G,H,l)PERYLENE ND (2,900) ND (110,000) ND (110,000) ND (390) ND (370) 
BENZO(K)FLUORANTHENE NO (2,900) NO (110,000) NO (110,000) ND (390) ND (370) BIS(2-ETHYLHEXYL)PHTHALATE NO (2,900) ND (85,000) ND (110,000) 170 690 CARBAZOLE ND (2,900) ND (110,000) ND (110,000) ND (390) ND (370) CHRYSENE ND (2,900) NO (110,000) NO (110,000) ND (390) ND (370) 
DI-N-BUTYLPHTHALATE ND (2,900) ND (110,000) ND (110,000) 140 ND (370) DJBENZ(A,H)ANTHRACENE ND (2,900) ND (110,000) ND (110,000) ND (390) ND (370) DIBENZOFURAN ND (2,900) ND (110,000) NO (110,000) ND (390) ND (370) FLUORANTHENE ND (2,900) ND (110,000) ND (110,000) ND (390) ND (370) 
FLUORENE ND (2,900) ND (110,000) ND (110,000) ND (390) ND (370) JNOEN0(1,2,3·CD)PYRENE ND (2,900) ND (110,000) ND (110,000) NO (390) ND (370) NAPHTHALENE ND (2,900) NO (110,000) ND (110,000) ND (390) ND (370) PENTACHLOROPHENOL ND (7,000) ND (260,000) ND (270,000) ND (960) ND (920) 
PHENANTHRENE ND (2,900) ND (110,000) ND (110,000) NO (390) 110 PYRENE ND (2,900) ND (110,000) ND (110,000) ND (390) ND (370) 
Pesticide/Polychlorinated Biphenyl (ug/kg) 

41 4 1 -DDT NA ND (7) ND (36) 16 ND (4) ALPHA-CHLORDANE NA ND (4) ND (18) ND (2) ND (2) DIELDRIN NA ND (7) ND (36) ND (4) ND (4) ENDOSULFAN I NA ND (4) ND ( 18) ND (2) ND (2) 
ENDRIN NA ND (7) ND (36) ND ( 4) ND (4) ENDRIN ALDEHYDE NA ND (7) ND (36) ND (4) ND (4) ENDRIN KETONE NA ND (7) ND (36) ND (4) ND (4) 
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TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nl.Mlber PA53SS04 PA53SS09 PA53SS10 PA53SS11 PA53SS12 

Sarrpling Depth (feet bgs) 0.00 1.25 1. 25 1.25 1.25 

Sample Ni.mber 9309J351 9310J367 9310J368 931DJ390 9310J391 

Sample Date 03/02/93 03/08/93 03/08/93 03/11/93 03/11/93 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

HEPTACHLOR EPOXIDE NA NO \~~ NO ( 18) NO '(2) NO (2) 
AROCLOR-1248 NA .. NO (360) NO (39) ND (37) 
AROCLOR-1260 NA 

' 
NO (360) NO (39) NO (37) 

TPH-Purgeable (mg/kg) 

TPH-GASOLINE NO ( 1) 16 100 NO (6) ND (6) 

TPH-Extractable (mg/kg) 

TPH-DIESEL NO (11) 910 1,800 34 ND ( 11 l 
TPH-EXTRACTABLE UNKNOw'N HYDROCARBON 75 NA NA NA NA 
TPH-MOTOR Oil NA NA NA NA NA 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 

TRPH NA NA NA NA NA 

Oil and Grease (mg/kg) 

TOTAL OIL & GREASE 4,800 21,000 30,000 430 630 

Percent Moisture (%) 

% SOLIDS NA 94.6 92.9 86.5 90.6 

pH (pH units) 

PH 7.6 7. 1 8.2 7.4 6.3 

Physical Characteristic (%) 

DRY BULK DENSITY NA NA NA NA NA 
GRAIN SIZE ANALYSIS - %CLAY NA NA NA NA NA· 
GRAIN SIZE ANALYSIS - %COBBLES NA NA NA NA NA 
GRAIN SIZE ANALYSIS - %GRAVEL NA NA NA NA NA 

GRAIN SIZE ANALYSIS - %SANO NA NA NA NA NA 
GRAIN SIZE ANALYSIS - %SILT NA NA NA NA NA 
MOISTURE CONTENT NA NA NA NA NA 
POROSITY NA NA NA NA NA 

\./ET BULK DENSITY NA NA NA NA NA 
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TABLE 4.24-3 (Continued) 

SOIL ANALYTICAL RESULTS· IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Ml..llt,.?r PA53SS04 -PA53SS09 I PA53SS10 PA53SS11 PA53SS12 

Sa!tpllng Depth {feet bgs) o.oo 1.25 1.25 1.25 1.25 

Sampl • NUJl>er 9309J351 9310J367 9310J368 9310J390 9310J391 

Sarrple Date 03/02/93 03/08/93 03/08/93 03/11/93 03/11/93 

Total Organic Carbon (ug/kg) 
TOTAL ORGANIC CARBON NA NA ! NA NA ! NA 

Motes: 

% Percent 
bgs Below ground surface 
mg/kg Milligram per kilogram 
MA ~ot analyzed 
ND() Not detected (detection limit in parentheses) 
~g/kg Microgram per kilogram 

• Detected concentration greater than U.S. Envlron.~ental Protection Agency Region IX preliminary remediation goals (PRG) for residential use 
Detected concentration greater than U.S. Environmental Protection Agency Region IX PRG for industrial use 
Detected concentration greater than the Hunters Point ambient level. 

Detected concentration greater than at tease one screening criterion. 
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TABLE 4.24-4 

SUMMARY OF MONITORING WELL GROUNDWATER ANALYTICAL TESTS- IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

STATION NO. SAMPLE NO. 

IR50MW14A 9425J360 

IR50MW14A 9425J361 

IR50MW14A 9605W046 

IR50MW14A 9605W049 

IR50MW14A 9609J898 

IR50MW14A 9609J899 

IR50MW15A 9425J362 

IR50MW15A 9605W053 

IR50MW15A 9610J902 

PA16MW16A 9107X054 

PA16MW16A 9107X055 

PA16MW16A 9546W185 

PA16MW16A 9603J802 

PA16MW16A 9608W113 

PA16MW17A 9107X057 

PA16MW17A 9547J607 

PA16MW17A 96042010 

PA16MW17A 9608W115 

PA16MW18A 9107X059 

PA16MW18A 9107X060 

PA16MW18A 9546W184 

PA16MW18A 9603J801 

PA16MW18A 9608W111 

PA16MW18A 9608W112 

Notes: 

CHROMIUM VI 
Cyanide 

z 
8 
z 

"" 

CHROM 
CYAN 
DIOXIN 
O&G 

Dioxins and Furans 
Total oil and grease 

~ 
0 
>- z 
~ ~ x w z 
m "' "" 8 ~ ~ ,._ 
"" u u 0 

✓ 

✓ 

✓ 

✓ 

✓ 

Potynuclear aromatic hydrocarbons 
Percent moisture 
Pesticides/polychlorinated biphenyls 
Physical characteristic 
Salinity 
Semivolatile organic compounds 
Total dissolved solids 
Total organic carbon 
Coliform 

J 

"" >-w 
"' 
✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

! 
✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

PAH 
PCTMST 
PEST 
PHYS 
SALIN 
svoc 
SOLIDS 
TOC 
TMICROB 
TPHEXT 
TPHPRG 
TRPH 
voe 

Total petroleum hydrocarbons-extractable 
Total petroleum hydrocarbons-purgeable 
Total recoverable petroleum hydrocarbons 
Volatile organic compounds 

>-
~ 

"' "' ~ >-
~ "" u 

~ ~ 
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m 
~ 0 >- "' z 0 "' X "' >- ~ - u u w ~ 

~ 
,._ J J 0 ;: u ~ ~ 

w ~ ~ "" 0 > 0 ~ ~ 
~ ~ ~ ~ ~ ~ >- >- >- >-

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 
. 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

~ 

~ u 
"' 0 
>- > 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 



METAL ALUMJNUM 

ARSENlC 

BARlUM 

CADMlUM 

CALCIUM 

COBALT 

COPPER 

IRON 

MAGNESll!M 

MANGANESE 

MERCURY 

MOLYBDENUM 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SOOIUM 

THALLIUM 

VANADlUM 

ZINC 

TPHPRG TPH-GASOLINE 

TPHEXT TPH·DIESEL 

TABLE 4.24-S 

STATISTICAL SUMMARY OF MONITORING WELL GROUNDWATER ANALYTICAL RESULTS- IR-S3 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

t.7.2 47.2 47.2 UG/l 18.0 15 37,000 0 

1.9 32.1 13.0 UG/L 1.6 15 12 0.04 12 50.0 

12.5 73.7 41.6 UG/l 0.55 15 15 2,600 0 i,000 

0.30 3.7 2.0 UG/l 0.20 15 2 18.0 0 5.0 

51,000 441,000 201,000 UG/L 16.5 15 15 

0.37 3.4 1.4 UG/l 0.44 15 9 

0.98 4.0 UG/L 1.0 15 5 1,400 0 

25.2 3,340 11.9 15 8 

76,000 755,000 341,000 UG/L 188 15 15 

14.9 3,150 1, 100 UG/l 0.15 15 15 180 
• 

13 

0.51 1. 1 0.80 UG/l 0.07 15 2 11.0 0 2.0 

3.8 84.0 37.3 UG/L 0.76 15 12 180 0 

1.0 28.3 14.6 UG/L 0.93 15 8 730 0 100 

4,910 196,000 63,800 UG/L 2,570 15 15 

2.1 5.4 3.5 UG/L 2.3 15 4 180 0 so.o 
0.80 0.80 0.80 UG/l 0.50 15 180 0 

358,000 5,390,000 1,860,000 UG/L 2,690 15 15 

1.9 6.7 3.6 UG/L 1.9 15 3 2.0 

0.57 11. 1 4.1 UG/L 0.53 15 10 260 0 

6.2 143 42.5 UG/L l. 7 15 4 11,000 0 

29 43 36 UG/L so 15 2 100 Oi 

55 90 78 UG/L 15 4 100 Oi 
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0 36.0 0 

0 

0 9.3 0 

2.4 4 

0 0.03 2 

0 8.2 s 

0 71.0 0 

0.92 0 

2 

81.0 



TABLE 4.24-5 (Continued) 

STATISTICAL SUMMARY OF MONITORING WELL GROUNDWATER ANALYTICAL RESULTS - IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 
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Notes; 

CYAN 
EPA 
MCL 
NA\IQC 
o&G 
PCTMST 
PEST 
ppr 
PRG 
SALIN 
svoc 
TMICROB 
roe 
TPHEXT 
TPHPRG 
TRPR 
UG/L 
voe 

a 

b 
C 

d 

• 

TABLE 4.24-5 (Continued) 

STA11STICAL SUMMARY OF MONITORING WELL GROUNDWATER ANALYTICAL RESULTS- IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL L"iVESTIGATION 

Cyanide 
U.S. Envirorvnental Protection Agency 
Maximum contaminant level 
National Ambient ~ater Quality Criteria 
Total oil and grease 
Percent moisture 
Pesticide/polychlorinated biphenyl 
Parts per thousand 
Preliminary remediation goal 
Salinity 
Semivolatile organic coopound 
Coliform 
Total organic carbon 
Total petroteun hydrocarbons-eKtractabte 
Total petroleum hydrocarbons-purgeable 
Total recoverable petroletlfl hydrocarbons 
Microgram per liter 
Volatile organic COCl'f)OUnd 

Organic results of less than 10 are reported to one significant figure, and results of greater than or equal to 10 are reported to two significant figures. 
lnorganic results of less than 10 are reported to two significant figures, and results of greater than or equal to 10 are reporte<I to three significant figures. 
Values that are not nondetects are compare<! to screening criteria before the significant figure rule is applied. Both the value aOO the screening criteria are 
then rouOOed for reporting l,)Urposes. 
Slank boxes 100icate that screening critera have not been estabtlshed for these analytes. 
Total nl..ll'ber of sairples analyzed 
Total number of sarrples showing concentrations greater than detection limit 
Total nurber of samples showing concentrations greater than tap water PRG 
California-modified PRGs were used for the following analytes: 1,2-Dibromo-3-chloropropane, benzo(a]pyrene, benzo(k)fluoranthene, cadmium, chromiun Vl, 
chrysene, teadf ntckelt and tetrachtoroethylene (PCE)~ 
For the analytes t isted below, Region IX PRGs are not avai table; therefore, PRGs for slmi lar chemicals i.1ere used as follows: 

Analyte: 

2-Methylnapthalene 
Acenaphthylene 
Alpha~chtordane 
Aroclor-1260 
Benzo(9 1 h,i)perylene 
Del ta BHC 
Endosulfan l 
Endosulfan sulfate 
Endrin aldehyde 
Endf'ln ketone 
Garrma-chlordane 
Phenanthrene 

Similar Analyte: 

Naphthalene 
Acenaphthene 
Chlordane 
Polychlorinated biphenyls 
Naphthalene 
HCH·technical 
Endosul fan 
Endosul fan 
Encirin 
Endrin 
Chlordane 
Naphthalene 

f EPA Title 40 Code of Federal Regulations or California Code of Regulations Title 22 MCL used, whichever is more stringent 
g Total nurber of saffl)les showing concentrations greater than MCL 
h Total nuntier of sarrples showing concentrations greater than NAYQC; 

NAWQC based on 4-day average study of saltwater aquatic life 
Total nllfber of samples showing concentrations greater than TPH, TRPH, or O&G screening level, not PRG value 
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Station Nurber 

Sample Nurber 

Sample Date 

Metal (ug/L) 

ALUMINUM 
ARSENIC 
BARIUM 
CADMIUM 

CALCIUM 
COBALT 
COPPER 
IRON 

MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 

NICKEL 
POTASSIUM 
SELENIUM 
SILVER 

SODIUM 
THALLIUM 
VANADIUM 
ZINC 

TPH-Purgeable (ug/L) 

TPH-Extractable (ug/L) 

TPH-OIESEL 
TPH-MOTOR OIL 

pH (pH units) 

PH 

TABLE 4.24-6 

MONITORING WELL GROUNDWATER ANALYTICAL RESULTS- IR-53 
IDJNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR50M014A IR50M014A IR50M014A 

9425J360 9425J361 96050046 

06/21/94 06/21/94 01/30/96 

1/!!z~fs;~ r • ·• · ff 2f f5~i r · · · ·· · · 37 
" 

68.8 55.8 
ND (0.20) ND (0.20) 

ND (0.70) ND (1.1) 
186,000 165,000-

ND (2.7) ND (2. 7) 
ND (0.50) ND (0.50) 

4,210,000 3,800,000 
ND (9.9) ND (9.9) 

0.63 0.50 
11.1 7.9 

ND (50) ND (50) 

ND (100) ND (110) 
ND (1,000) ND (1,000) 

7.5 7.5 

51,800 
ND (0.40) 

ND (2.9) 
ND (11.0) 

0.99 
65,900 

3.1 
ND (0.50) 

1,270,000 
ND (1.9) 
ND (1.2) 
ND (9.5) 

28 

77 
94 

8.0 
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.. I 

IR50M014A 

96050049 

01/30/96 

S7' 

f2.5 
ND (0.20) 

IR50M014A 

9609J898 

03/01/96 

68,700 
ND (0.40) 

1.4 
316 

•·•·>·•· Jg~52g?t {){(•··· ••• Itlftfti¥~ 
ND (0.10) ND (0.12) 

4.0 ND (3.2) 

1. 1 ND (0.88) 
63,300 73,900 

ND (2.3) ND (2.3) 
ND (0.50) ND (0.50) 

1,180,000 1,450,000 
ND (1 .9) ND (1.9) 
ND (1.6) 1.2 
ND (8.9) ND (22.2) 

58 ND (50) 

88 95 
91 96 

8.0 7.9 

IR50M014A 

9609J899 

03/01/96 

70,100 
ND (0.40) 

0.55 
127 

IR50M015A 

9425J362 

06/21/94 

206,000 
ND (0.50) 

ND (1.2) 
3,340 

!t~ggg . ···•t·•·· ttt.tJ~gflit••····••J••···•·•·•·•· 
ND (0.10) ND (0.15) 

ND (3.6) 7.3 

ND (0.70) 
71 800 

ND (2.3) 
ND (0.50) 

1,410,000 
ND (1.9) 

1.2 
ND (7.6) 

ND (50) 

85 
110 

7.9 

ND (0. 70) 
196,000 

ND (<.7) 
ND (0.50) 

5,390,000 
ND (9.9) 

ND (0.50) 
11.3 

ND (50) 

ND (110) 
ND (1,100) 

7.4 



Sample Date 

Metal (ug/L) 
AlUMlNUM 
ARSENIC 
BARIUM 
CADMIUM 

CALCWM 
COBALT 
COPPER 
IRON 

MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 

NICKEL 
POTASSIUM 
SELENIUM 
SILVER 

SOO!UM 
THALLIUM 
VANADIUM 
Z!WC 

TPH-Purgeable (ug/L) 

TPH·GASDL!NE 

TPH-Extractable (ug/L) 
TPH-O!ESEL 
TPH-MOTOR OlL 

pH (pH units) 

PH 

TABLE 4.24-6 (Continued) 

MONITORING WELL GROUNDWATER ANALYTICAL RESULTS- IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

JR50MW15A !R50MW15A PA16MW16A 

9605W053 9610J902 9546W185 

01/31/96 03/04/96 11/16/95 

NO (35.5) 
ND (2.8) 

67.8 
ND (0.20) 

196,000 207,000 
ND (0.46) 1.2 

441,000 
3.4 

ND (0.50) NO (0.50) ND (2.0) 
1,780 1,250 29.9 

;t;\!li~~@!%J n 1,},1tMciA&i~wr:•·•····••····· • Ir,~3~g&qi 
NO (0.10) NO (0, l(i) ND (D.10) 

ND (5.7) 

NO (0, 70) 
156,000 

3.1 
ND (0.50) 

4,090,000 
NO (1.9) 

NO (0.64) 
ND (6. 7) 

NO (50) 

55 
61 

7.5 

4.6 49.5 

1.2 
149,000 

ND (c.3J 
0.80 

3,650,000 
ND (l ,9) 

2.0 
6.2 

NO (50) 

84 
140 

7.4 

24 200 
ND (3.9) 

ND (0.70) 

NO (50) 

NO ( 100) 
NO (100) 

7.1 
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PA16MW16A 

9603J802 

01/16/96 

::;~:t\f9f:J;;;, 
53.5 
0.30 

407,000 
ND (2.2) 

ND (20.9) 
99.6 

1,850,000 
NO (1.9) 

5.0 
ND (20.0) 

NO (50) 

NO (100) 
NO (100) 

7.2 

PA16MW16A PA16MW17A 

9608W113 9547J607 

02/21/96 11/21/95 

l NO (20.9) 
ND (1.4) 

35.9 
ND (0.20) 

325,000 
1.5 

ND (0.89) 

343,000 

i!%fI}j~!;,~tli~Ji~i 
NO (11.0) 25.2 

:>,, [Jtl~iil~iilil!i~lt~~/lif~~ ~' =~~~~,<,, 
49.2 32.7 

i,J'.~~:~~dl~~Wfi~~ ''.:'.::/(:::: ;;;~j:;;::;tl&f¢$N~~ (.::;_;;vr 
15 300 29 400 

ND (2.3) ND (i.9) 
NO (0.50) NO (0.70) 

1,220,000 
NO (1.9) 

5.0 
ND (4.8) 

NO (50) 

NO (100) 
ND (100) 

7.3 

' 

NO (50) 

ND (100) 
NO (100) 

7.6 

PA16MW17A 

96042010 

01/22/96 

97,100 
NO (1.0J 
NO (5.0) 

NO (14,9) 

76,000 
>1.7 

NO (0, 10) 
27.5 

NO (4.7) 
17,700 

5.4 
NO (0.50) 

362,0DO 
NO (1.9) 

4.3 
ND (10,6) 

29 

NO (100) 
62 

7.3 



Station NUTber 

Sarrple NUTDer 

Sarrple Date 

Metal (ug/L) 

ALUMINUM 
ARSENIC 
BARIUM 
CADMIUM 

CALCIUM 
COBALT 
COPPER 
IRON 

MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 

NICKEL 
POTASSIUM 
SELENIUM 
SILVER 

SODIUM 
THALLIUM 
VANADIUM 
ZINC 

TPH-Purgeable (ug/L) 

TPH-GASOLINE 

TPH-Extractable (ug/L) 

TPH-DIESEL 
TPH-HOTOR DI L 

pH (pH units) 

PH 

TABLE 4.24-6 (Continued) 

MONITORING WELL GROUNDWATER ANALYTICAL RESULTS- IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

PA16IM7A 

9608~115 

02/22/96 

142,000 

·••··•••·•·t iRij!lt )/?••··• 
NO (11.0) 

102,000 
14.9 

NO (0.10) 
21.2 

ND (4.7) 
20,000 

3.5 
ND (0.50) 

418,000 
NO (1.9) 

3.7 
ND (23.9) 

ND (50) 

ND (100) 
71 

7.3 

PA16H~18A 

9546~184 

11/16/95 

ND (32.0) 
ND (2.8) 

30.9 
3.7 

129,000 
2.0 

ND (1.4) 
NO (13.8) 

d~~g~g?•·•··· 
ND (0.10) 

84.0 

389,000 
1.9 
3.3 

ND (11.5) 

ND (50) 

ND ( 100) 
ND (100) 

7.7 

PA16H~18A 

9603J801 

01/16/96 

112,000 
NO (0.88) 

NO (2.1) 
NO (19.4) 

7.0 
5,270 

ND (2.3) 
ND (0.50) 

I

' 383,000 
ND (1.9) 
ND(2.1) 

ND (15.2) 

ND (50) 

ND (100) 
ND (100) 

7.7 
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PA16H~18A 

9608~111 

02/21/96 

101 ,ODO 
0.52 

NO (1.5) 
ND (11.0) 

NO (0.10) 
58.1 

NO (3.5) 
4,890 

NO (2.3) 
NO (0.50) 

364,000 
NO (1.9) 
ND (2.2) 

NO (16.7) 

ND (50) 

NO (100) 
ND (100) 

7.7 

PA16H~18A 

9608~112 

02/21/96 

100,000 
0.48 

NO (0.50) 
NO (11.0) 

NO (3.0) 
4 920 

NO (2.3) 
ND (0.50) 

352,000 
ND (1.9) 
ND (2.0) 
ND (3.5) 

ND (50) 

ND (100) 
NO (100) 

7.8 



Notes: 

NA 
ND() 
~g/L 

• 
B 
0 

rnlill 

TABLE 4.24-6 (Continued) 

MONITORING WELL GROUNDWATER ANALYTICAL RESULTS - IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Not analyzed 
Not detected (detection limit in parentheses) 
Microgram per liter 

Detected concentration greater than U.S. Environmental Protection Agency Region IX preliminary remediation goals (PRG) for tap water 
Detected concentration greater than National Ambient ~ater Quality Criteria (NA~OC) based on 4-day average study of saltwater aquatic life 
Detected concentration greater than maximun contaminant level (MCL) 
U.S. Envirorroental Protection Agency Title 40 Code of Federal Regulations or California Code of Regulations Title 22 HCL used, whichever is more stringent 

Detected concentration greater than at least one screening criterion. 
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TABLE 4.24-7 

SUMMARY OF HYDROPUNCH GROUNDWATER ANALYTICAL TESTS - IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

~ 
0 "' r z r ~ 0 r e, 

z ~ iii ~ ~ z 0 "' X "' 0 w z ~ "" " r ~ :, - u u w 0.. 

"' "' "" r e, : r ~ ► ~ 0 u : : i STATION NO. SAMPLE NO. 
z ~ : ► w ig "" u w : : "" 0 > 0 0.. 0.. 

"" "" u u 0 " 0.. 0.. 0.. 0.. 0.. ~ ~ ~ r r r r 

IR16B020 

IR16B021 

IR16B022 

IR53B027 

IR53B028 

IR53B028 

IR53B029 

IR53B030 

IR53B031 

Notes: 

CHROM 
CYAN 
DIOXIN 
O&G 
PAH 
PCTMST 
PEST 
PHYS 
SALIN 
svoc 
SOLIDS 
TOC 
TMI CROB 
TPHEXT 
TPHPRG 
TRPH 
voe 

9551J723 

9551J710 

9551J716 

9601J772 

9601 J775 

9601 J776 

9601 J781 

9604J784 

9604J789 

CHROMIUM VI 
Cyanide 
Dioxins and Furans 
Total oil and grease 
Polynuclear aromatic hydrocarbons 
Percent moisture 
Pesticides/polychlorinated biphenyls 
Physical characteristic 
Salinity 
Semivolatile organic compounds 
Total dissolved solids 
Total organic carbon 
Coliform 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

Total petroleum hydrocarbons·extractable 
Total petroleum hydrocarbons·purgeabte 
Total recoverable petroleum hydrocarbons 
Volatile organic compounds 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 
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: 
0.. u 

"' 0 
r > 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 



METAL ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAO 

MAGNESIUM 

MANGANESE 

MOLYBDENUM 

NICKEL 

POTASSIUM 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

voe CHLOROFORM 

ETHYLBENZENE 

TABLE 4.24-8 

STATISTICAL SUMMARY OF HYDROPUNCH GROUNDWATER ANALYTICAL RESULTS- IR-53 
HUNTERS POINT SffiPYARD, PARCEL D REMEDIAL INVESTIGATION 

137 569 353 UG/L 18.8 8 2 37,000 0 

5.3 5.3 5.3 UG/L 1.6 8 15.0 0 6.0 

3.6 18.5 8.4 UG/L 1.4 8 4 0.04 4 50.0 

5. 1 83.4 so.a UG/L 0.45 8 8 2,600 0 1,000 

0.27 0.42 0.35 UG/L 0.20 8 2 18.0 0 5.0 

24,700 483,000 125,000 UG/L 21.3 8 8 

0.79 13.7 7.2 UG/L 0.40 8 2 50.0 

0.50 7.0 2.9 UG/L 0.63 8 7 

7.2 7.2 7.2 UG/L 0.50 8 1,400 0 

30.7 4,320 1, 180 UG/L 11.0 8 4 

13.9 13.9 13.9 UG/l 0.80 8 4.0 50.0 

16,000 885,000 187,000 UG/L 36.5 8 8 

28.2 2,300 730 UG/L 0.15 8 8 180 6 

3.7 124 43.4 UG/l 0.90 8 8 180 0 

3.3 123 39.8 UG/L 1.3 8 5 730 0 100 

4,350 26,400 16,300 UG/L 968 8 8 

43,000 1,310,000 549,000 UG/L 57. 1 8 8 

2.7 2.7 2.7 UG/L 1.9 8 2.0 

1.3 6.5 4.0 UG/l 0.67 8 6 260 0 

64.4 64.4 64.4 UG/l 1.0 8 11,000 0 

o.s 0.5 0.5 UG/L 0.5 8 0.2 100 

2 2 2 UG/L 8 1,300 0 700 

Page 1 

0 500 0 

0 36.0 0 

0 

0 9.3 0 

0 

2.4 

0 8.1 

8.2 4 

81.0 0 

0 

0 



TOLUENE 

TRJCHLOROETHENE 

XYLENE (TOTAL) 

svoc 2,4-DIMETHYLPHENOL 

2-METHYLNAPHTHALENE 

4-METHYLPHENOL 

ACENAPHTHENE 

ANTHRACENE 

CARBAZOLE 

DIBENZOFURAN 

FLUORANTHENE 

FLUORENE 

NAPHTHALENE 

PHENANTHRENE 

PYRENE 

PEST GAMMA-BHC (LINDANE) 

AROCLOR · 1260 

TPHPRG TPH-GASOLINE 

TPHEXT TPH-DIESEL 

TPH-MOTOR OIL 

TRPH TRPH 

TABLE 4.24-8 (Continued) 

STATISTICAL SUMMARY OF HYDRO PUNCH GROUNDWATER ANALYTICAL RESULTS - IR-53 
lflJNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

1 UG/L 8 720 0 150 

2 2 2 UG/L 0.5 8 2 5 

11 11 11 UG/L 8 1,400 0 1,800 

18 18 18 UG/L 10 8 730 0 

110 110 110 UG/L 10 8 240 0 

12 12 12 UG/L 10 8 180 0 

110 110 110 UG/L 10 8 370 0 

8 8 8 UG/L 10 8 1,800 0 

23 23 23 UG/L 10 8 3 

42 42 42 UG/L 10 8 150 0 

9 9 9 UG/L 10 8 1,500 0 

58 58 58 UG/L 10 8 240 0 

430 430 430 UG/L 10 8 240 

73 73 73 UG/L 10 8 240 0 

8 8 8 UG/L 10 8 1, 100 0 

0.03 0.03 0.03 UG/L 0.05 8 0.05 0 0.2 

0.4 0.5 0.5 UG/L 0.5 8 2 0.009 2 

860 860 860 UG/L 50 8 100 1 i 

70 33,000 4,600 UG/L 440 8 8 100 7i 

160 12,000 3,700 UG/l 440 8 8 100 Bi 

1,800 1,800 1,800 UG/L 1,000 8 100 1 i 
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0 

0 

0 

5 

0 



Notes: 

CYAN 
EPA 
MCL 
NAYQC 
O&G 
PCTMST 
PEST 
PPT 
PRG 
SALIN 
svoc 
TMICROB 
TOC 
TPHEXT 
TPHPRG 
TRPH 
UG/L 
voe 

a 

b 
C 

d 
e 

f 
g 
h 

TABLE 4.24-8 (Continued) 

STATISTICAL SUMMARY OF HYDROPUNCH GROUNDWATER ANALYTICAL RESULTS - IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Cyanide 
U.S. Envirorvnental Protection Agency 
Maximun contaminant level 
National Anbient Yater Quality Criteria 
Total oil and grease 
Percent moisture 
Pesticide/polychlorinated biphenyl 
Parts per thousand 
Preliminary remediation goal 
Salinity 
Semivolatile organic compound 
Coliform 
Total organic carbon 
Total petroleun hydrocarbons-extractable 
Total petroleun hydrocarbons-purgeable 
Total recoverable petroleun hydrocarbons 
Microgram per liter 
Volatile organic c~und 

Organic results of less than 10 are reported to one significant figure, and results of greater than or equal to 10 are reported to two significant figures. 
Inorganic results of less than 10 are reported to two significant figures, and results of greater than or equal to 10 are reported to three significant figures. 
Values that are not nondetects are coo-pared to screening criteria before the significant figure rule is applied. Both the value and the screening criteria are 
then rounded for reporting purposes. 
Blank boxes indicate that screening critera have not been established for these analytes. 
Total nuri>er of sarrples analyzed 
Total nuri>er of sarrples showing concentrations greater than detection limit 
Total nurber of sarrples showing concentrations greater than tap water PRG 
California-mcx:Hfied PRGs were used for the following analytes: 1,2-Dibromo-3-chloropropane, benzo[a]pyrene, benzo[k]fluoranthene, cactniun, chromium VI, 
chrysene, lead, nickel, and tetrachloroethylene (PCE). 
For the analytes listed below, Region IX PRGs are not available; therefore, PRGs for similar chemicals were used as follows: 

Analyte: 

2-Methylnapthalene 
Acenaphthylene 
Alpha-chlordane 
Aroclor-1260 
Benzo(g,h,i)perylene 
Del ta BHC 
Endosul fan I 
Endosulfan sulfate 
Endrin aldehyde 
Endrin ketone 
Ga1'11T18-chlordane 
Phenanthrene 

Similar Analyte: 

Naphthalene 
Acenaphthene 
Chlordane 
Polychlorinated biphenyls 
Naphthalene 
HCH-technical 
Endosul fan 
Endosul fan 
Endrin 
Endrin 
Chlordane 
Naphthalene 

EPA Title 40 Code of Federal Regulations or California Code of Regulations Title 22 MCL used, whichever is more stringent 
Total nuri>er of sarrples showing concentrations greater than MCL 
Total nuri>er of sarrples showing concentrations greater than NAYOC; 
NA\JQC based on 4-day average study of saltwater aquatic life 
Total nuri>er of sarrples showing concentrations greater than TPH, TRPH, or O&G screening level, not PRG value 
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Station NUiber 

Sarrple NUiber 

Sample Date 

Metal (ug/L) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 

COPPER 
IRON 
LEAD 
MAGNESIUM 

MANGANESE 
MOLYBDENUM 
NICKEL 
POTASSIUM 

SOOIUM 
THALLIUM 
VANADIUM 
ZINC 

Volatile Organic Compound (ug/L) 

CHLOROFORM 
ETHYLBENZENE 
TOLUENE 
TRICHLOROETHENE 

XYLENE (TOTAL) 

TABLE 4.24-9 

HYDROPUNCH GROUNDWATER ANALYTICAL RESULTS- IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

!R16B020 IR16B021 IR16B022 IR53B027 !R53B028 

9551J723 9551J710 9551J716 9601J772 9601J775 

12/20/95 12/19/95 12/20/95 01/03/96 01/03/96 

~6~ ND (94.0) 137 ... N~n C;~·?/ ND (52.2) 
ND (8.0) ND ( 1 .6) • ,.W,,<1.i,J .•.• 
ND (7.0) ND ( 1.4) t•t·t••iso9<tn• )t\:\/ 

69.4 69.9 83.4 44.7 24.7 

0.42 ND (1.0) 0.27 ND (0.20) ND (0.20) 
821300 48\000 259 6000 25,500 34,600 

3.7 ND ( .0) . 79 ND (0.65) ND (0.54) 
7.0 2.9 5.6 0.50 ND (0.40) 

.~ ND (2.5) ND ( 1. 7) ND (2.5) ND (4.5) 
I ND (55.0) 164 ND (97.0) ND (23.5) 

ND (4.0) ND (0.80) ND (0.80) ND (0.80) 
BZ,7DO 885,000 314,000 41,900 35,900 

~ ······· 
38.5 

; ?I. '14 a.4 12.4 

ND ts~6 ND (6.4) 
4,350 20,400 8,540 19,300 

146,000 1,310,000 

' , 111:~~1+······ 545,000 341,000 
ND ( 1.9) ND (9.5) ND ( 1. 9) ND ( 1.9) 

4.1 3.5 1.3 6.5 4.5 
64.4 ND (21.4) ND (10.5) ND (8.3) ND (10. 7) 

ND (0.5) NO ( 0. 5) ND ( 0 .5) ND (0.5) ND (0.5) 
ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5) 
ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5) 
ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5) 

ND ( 1) ND ( 1) ND ( 1) ND ( 1) ND ( 1) 

Semivolatile Organic Compound (ug/L) 

2,4-DIMETHYLPHENOL ND < 10) ND ( 10) ND ( 10) ND (10) ND (10) 
2-METHYLNAPHTHALENE ND ( 10) ND ( 10) ND (10) ND < 10) ND (10) 
4-METHYLPHENOL ND ( 10) ND < 10) ND ( 10) ND (10) ND ( 10) 
ACENAPHTHENE ND (10) ND ( 10) ND (10) ND ( 10) ND (10) 

CARBAZOLE ND (10) ND ( 10) ND ( 10) ND (10) ND (10) 
DIBENZOFURAN ND (10) ND ( 10) ND (10) ND (10) ND (10) 
FLUORANTHENE ND (10) ND < 10) ND (10) ND (10) ND (10) 
FLUORENE ND (10) ND < 10) ND (10) ND (10) ND ( 10) 
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IR53B028 IR53B029 

9601J776 9601J781 

01/03/96 01/03/96 

ND (87.8) ND (76.9) 

n ~~ni1itt \t?t:::::t:- ..... )ill •• 0.6.l., ·······•··••· rn••,nii'3$t\/i·•··· 
24.3 39.1 

ND (0.20) ND (0.20) 
35,900 51,900 

ND (0.67) ND (0.40) 
ND (0.40) 1. 1 

ND (4.6) ND (1.5) 
ND (31.6) ND (25.3) 
ND (0.80) ND (0.80) 

34,500 84,800 

17.9 
11.0 Zl.1 

ND (4.9) ND (9.5) 
18,000 21,400 

314,000 638,000 
ND (1.9) ND (1. 9) 

6.6 3.0 
ND (8.1) ND (13.9) 

ND (0.5) ND (0.5) 
ND (0.5) 2 
ND (0.5) ' ND (0.5) 

ND ( 1) 11 

30 ND (10) 
210 ND (10) 

18 ND (10) 
210 ND (10) 

ND (10) 
fB ND (10) 

110 
ND (10) 
ND (10) 



TABLE 4.24-9 (Continued) 

HYDROPUNCH GROUNDWATER ANALYTICAL RESULTS - IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nutber IR16B020 IR16B021 IR16B022 IR53B027 IR53B028 

Sample Nutber 9551J723 9551J710 9551J716 9601J772 9601J775 

Sarrple Date 12/20/95 12/19/95 12/20/95 01/03/96 01/03/96 

Semivolatile Organic Compound (ug/L) 

NAPHTHALENE ND (10) ND (10) ND (10) ND (10) ND (10) 
PHENANTHRENE ND (10) ND (10) ND (10) ND (10) ND ( 10) 

Pesticide/Polychlorinated Biphenyl (ug/L) 

GAMMA·BHC (LINDANE) i1~~1i121' ND (0.05) ND (0.05) ND (0.05) ND (0.05) 
AROCLOR-1260 ND (0.5) ND (0.5) ND (0.5) ND (0.5) 

I 

TPH-Purgeable (ug/L) 

TPH-GASDLINE ND (50) ND (50) ND (50) ND (50) ND (50) 

TPH-Extractable (ug/L) 

TPH·DIESEL 380 120 2, 100 1,000 90 
TPH-MOTOR OIL 940 410 12,000 3,100 260 

Total Recoverable Petroleum Hydrocarbons (ug/L) 

TRPH ND (1,000) ND (1,000) 1,800 ND (1,000) ND (1,000) 

pH (pH units) 

PH 8.3 7.3 7.5 7.9 7.6 
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IR53B028 IR53B029 

9601J776 9601J781 

01/03/96 01/03/96 

~ ND (10) 
ND (10) 

ND (0.05) 0.03 
ND (0.5) ND (0.5) 

ND (50) 860 

ND (100) 33,000 
56 12,000 

ND (1,000) ND (1,000) 

7.7 7.7 



Station Nurber 

Sample Nurber 

Sample Date 

Metal (ug/L) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 

COPPER 
IRON 
LEAD 
MAGNESIUM 

MANGANESE 
MOLYBDENUM 
NICKEL 
POTASSIUM 

SODIUM 
THALLIUM 
VANADIUM 
ZINC 

Volatile Organic Compound (ug/L) 

CHLOROFORM 
ETHYLBENZENE 
TOLUENE 
TRICHLOROETHENE 

XYLENE (TOTAL) 

TABLE 4.24-9 (Continued) 

HYDROPUNCH GROUNDWATER ANALYTICAL RESULTS- IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR53B030 IR53B031 

9604J784 9604J789 

01/26/96 01/26/96 

ND ( 118) ND (53.9) 
ND ( 1 .6) ND ( 1.6) 
ND (3.0) ND < 1 .4) 

63.9 5. 1 

ND (0.20) ND (0.20) 

ND 
24,700 
(0.40) ND 

37,000 
(0.40) 

2. 1 1. 1 

ND (4.5) ND (3.3) 
206 30.7 

ND (0.80) ND (0.80) 
38,700 16,000 

144 
• 3.7 

3.3 
26,400 9,120 

730,000 43,000 
ND (1.9) ND ( 1. 9) 
ND (3.0) ND (1.8) 

ND (19.2) ND (15.2) 

ijg(,\fo ND (0.5) 
ND (0.5) ND (0.5) 
ND (0.5) ND (0.5) 
ND (0.5) ND (0.5) 

ND ( 1) ND ( 1) 

Semivolatile Organic Compound (ug/L) 

2,4-DIMETHYLPHENOL ND (10) ND ( 10) 
2-METHYLNAPHTHALENE ND ( 10) ND (10) 
4-METHYLPHENOL ND (10) ND (10) 
ACENAPHTHENE ND (10) ND (10) 

CARBAZOLE ND (10) ND (10) 
DIBENZOFURAN ND (10) ND (10) 
FLUORANTHENE ND (10) ND (10) 
FLUORENE ND (10) ND (10) 
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TABLE 4.24-9 (Continued) 

HYDROPUNCH GROUNDWATER ANALYTICAL RESULTS - IR-53 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station NLJTlber IR53B030 IR53B031 

Sarrple NlJTlber 9604J784 9604J789 

Sarrple Date 01/26/96 01/26/96 

Semivolatile Organic Compound (ug/L) 

NAPHTHALENE NO (10) NO (10) 
PHENANTHRENE NO (10) NO (10) 

Pesticide/Polychlorinated Biphenyl (ug/L) 

GAMMA-BHC (LINOANE) NO (0.05) ,0 , •• 

AROCLOR-1260 NO (0.5) 

TPH-Purgeable (ug/L) 

TPH-GASOLINE NO (50) ND (50) 

TPH-Extractable (ug/L) 

TPH-DIESEL 270 160 
TPH-HOTOR OIL 470 210 

Total Recoverable Petroleum Hydrocarbons (ug/L) 

TRPH NO (1,000) ND (1,000) 

pH (pH units) 

PH 8.7 8.3 

Notes: 

NA Not analyzed 
ND() Not detected (detection limit in parentheses) 
~g/L Microgram per liter 

* 
B 
Ii 

Detected concentration greater than U.S. Envirorvnental Protection Agency Region IX preliminary remediation goals (PRG) for tap water 
Detected concentration greater than National Arrbient ~ater Quality Criteria (NA~QC) based on 4-day average study of saltwater aquatic life 
Detected concentration greater than maximum contaminant level (MCL) 
U.S. Envirormental Protection Agency Title 40 Code of Federal Regulations or California Code of Regulations Title 22 MCL usedk whichever is more stringent 

Detected concentration greater than at least one screening criterion. 
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TABLE 4.25-1 

SUMMARY OF SOIL ANALYTICAL TESTS - IR-55 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

"' 0 "' .... % .... "' 0 .... '-' % "' i'i :;; J "' % s ~ " ~ 

2 w 2 < ,c .... "' u u w 0.. % 

"' ~ < 0 .... '-' % .... "' ► J J 0 i: u % % 0.. u 
STATION NO. SAMPLE NO. 2 "' % ► w ig < u w % % < 0 > 0 0.. 0.. ~ 0 < < u u 0 ,c 0.. 0.. 0.. 0.. 0.. "' "' "' .... .... .... .... .... > 

IR55BO16 942OL459 ✓ ✓ ✓ 

IR55BO16 942OL46O ✓ ✓ ✓ 

IR55BO16 942OL462 ✓ ✓ ✓ 

IR55BO16 942OL463 ✓ ✓ ✓ 

IR55BO16 942OL464 ✓ ✓ ✓ 

IR55BO17 9419L446 ✓ ✓ ✓ 

IR55BO17 9419L447 ✓ ✓ ✓ 

I R55BO17 9419L449 ✓ ✓ ✓ 

IR55BO17 9419L45O ✓ ✓ ✓ 

IR55BO17 9419L451 ✓ ✓ ✓ 

IR55BO18 9419L452 ✓ ✓ ✓ 

IR55BO18 9419L453 ✓ ✓ ✓ 

IR55BO18 942OL455 ✓ ✓ ✓ 

IR55BO18 942OL456 ✓ ✓ ✓ 

IR55BO18 942OL457 ✓ ✓ ✓ 

IR55BO19 942OL465 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR55BO19 942OL466 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR55BO19 942OL468 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR55BO19 942OL469 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR55BO2O 9421L479 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR55BO2O 9421L48O ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR55BO2O 9421L481 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR55BO2O 9421L483 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR55BO2O 9421L484 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR55BO21 9421 L486 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR55BO21 9421 L487 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR55BO21 9421L489 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR55BO26 9426R353 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR55BO26 9426R354 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR55BO27 9426R35O ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR55BO27 9426R351 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR55BO27 9426R352 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR55BO28 9426R347 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR55BO28 9426R348 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

JR55BO28 9426R349 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR55SS22 9433C477 ✓ ✓ ✓ 

PA55BOO1 9313N189 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 
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TABLE 4.25-1 (Continued) 

SUMMARY OF SOIL ANALYTICAL TESTS- IR-55 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

<A 
0 
~ z 

z <A ~ ~ 

8 w z X < 
"' ~ < 8 ~ 

z <A % >- w 
STATION MO. SAMPLE MO, < < u u Q :E 

PA55B012 9319A964 ✓ 

PA55B012 9319A965 ✓ 

PA55SS02 9310J384 ✓ 

PA55TA04 9317G700 ✓ 

PA55TA05A 9317G701 ✓ 

PA55TA06 

PA55TA07 

PA55TA08 

PA55TA09 

PA55TA10 

PA55TA11 

Notes: 

CHROM 
CYAM 
DIOXIN 
O&G 
PAH 
PCTMST 
PEST 
PHYS 
SALIM 
svoc 
SOLIDS 
TOC 
TMICROB 
TPHEXT 
TPHPRG 
TRPH 
voe 

9317G702 

9317G703 

9317G704 

9317G705 

9317G706 

9317G709 

CHROMIUM VI 
Cyanide 
Dioxins and Furans 
Total oil and grease 
Polynuclear aromatic hydrocarbons 
Percent moisture 
Pesticides/polychlorinated biphenyls 
Physical characteristic 
Salinity 
Semivolatile organic compounds 
Total dissolved solids 
Total organic carbon 
Coliform 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

Total petrolel.ln hydrocarbons·extractable 
Total petrolel.ln hydrocarbons·purgeable 
Total recoverable petrolel.111 hydrocarbons 
Volatile organic compounds 

"' ~ <A 0 
<A z 8 ~ 

:E ~ <A :; 8 u 

"' % ~ <A >- ~ i u 

~ < u w % % < 0 > 0 
0. 0. 0. 0. 0. <A <A <A ~ ~ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 
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~ "' X ~ 
w 0. % 
% % 0. 8 0. 0. ~ 
~ ~ ~ > 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 



METAL ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

MOLYBDENUM 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SOOIUM 

VANADIUM 

TABLE 4.25-2 

STATISTICAL SUMMARY OF SOIL ANALYTICAL RESULTS- IR-55 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

3,190 35,900 15,700 MG/KG 4.3 48 48 76,700 

0.51 2.3 1.5 MG/KG 0.22 48 9 30.7 

0.50 24.8 5.6 MG/KG 0.37 48 44 0.32 

8.5 790 105 MG/KG 0.65 48 48 5,340 

0.08 0.97 0.36 MG/KG 0.05 48 20 0.14 

0.29 2.3 0.89 MG/KG 0.20 48 20 9.0 

1,900 193,000 27,000 MG/KG 20.8 48 43 

22.7 378 73.9 MG/KG 0.26 48 48 211 

3.7 47.9 16.8 MG/KG 0.55 48 48 

3.5 215 42.4 MG/KG 0.26 48 45 2,850 

7,590 68,200 28,500 MG/KG 3.3 48 48 

0.85 1,340 67.0 MG/KG 0.78 48 46 130 

1,830 77,700 16,000 MG/KG 11. 7 48 44 

98.5 9,270 741 MG/KG 0.15 48 48 382 

0.03 1. 7 0.20 MG/KG 0.04 48 26 23.0 

0.11 3.2 0.98 MG/KG 0.26 48 18 383 

12.0 613 80.4 MG/KG 2.0 48 48 150 

396 5, 14 1,420 MG/KG 40.2 48 40 

0.75 1. 1 0.93 MG/KG 0.74 48 2 383 

0.18 0.18 0.18 MG/KG 0.10 48 383 

76.7 7,510 1,610 MG/KG 24.5 48 28 

11. 7 217 58.3 MG/KG 0.27 48 48 537 
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0 100,000 0 

0 681 0 9.05 0 

44 2.0 41 11.10 3 

0 100,000 0 314.36 4 

16 1. 1 0 0. 71 2 

0 852 0 3.14 0 

2 1,580 0 h 

h 0 

0 63,300 0 124.31 2 

4 1,000 8.99 19 

24 8,300 1431.18 3 

0 511 0 2.28 0 

0 8,520 0 2.68 

4 34,100 0 h 0 

0 8,520 0 1 .95 0 

0 8,520 0 1.43 0 

0 11,900 0 117.17 4 



ZINC 

voe 2-BUTANONE 

4·METHYL-2·PENTANONE 

ACETONE 

CARBON OISULFIOE 

TETRACHLOROETHENE 

svoc 2-METHYLNAPHTHALENE 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B}FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K}FLUORANTHENE 

BIS(2·ETHYLHEXYL}PHTHALATE 

CARBAZOLE 

CHRYSENE 

O!BENZ(A,H)ANTHRACENE 

O!BENZOFURAN 

O!ETHYLPHTHALATE 

FLUORANTHENE 

TABLE 4.25-2 (Continued) 

STATISTICAL SUMMARY OF SOIL ANALYTICAL RESULTS- IR-55 
HUNTERS POINT SIDPYARD, PARCEL D REMEDIAL INVESTIGATION 

18.3 1,730 113 MG/KG 0.55 48 48 23,000 

580 580 580 UG/KG 37 32 8,700,000 

2 2 2 UG/KG 10 32 5,200,000 

21 66 44 UG/KG 12 32 2 2,000,000 

2 12 7 UG/KG 20 32 4 16,000 

5 3 UG/KG 11 32 2 7,000 

21 230 97 UG/KG 620 32 5 800,000 

450 450 450 UG/KG 1,500 32 360,000 

190 190 190 UG/KG 360 32 360,000 

210 600 410 UG/KG 930 32 2 19,000 

49 740 440 UG/KG 730 32 3 610 

52 570 250 UG/KG 670 31 5 61 

22 1, 100 300 UG/KG 600 31 6 610 

51 210 150 UG/KG 730 31 3 800,000 

49 540 270 UG/KG 730 31 3 610 

18,000 18,000 18,000 UG/KG 2,500 32 32,000 

280 280 280 UG/KG 1,500 32 22,000 

20 1,200 340 UG/KG 600 32 6 6,100 

52 52 52 UG/KG 360 31 61 

290 290 290 UG/KG 1,500 32 260,000 

51 51 51 UG/KG 370 32 52,000,000 

19 1,700 380 UG/KG 550 32 8 2,600,000 
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:: .lMiMfJ/ 
\ fjj?}fl\11 ........ ·•·-·.-.-.-.-.·.···-·······-·.·.·····-···-·.·.·.·.· 

0 100,000 0 109.86 8 

0 34,000,000 0 

0 55,000,000 0 

0 8,400,000 0 

0 52,000 0 

0 25,000 0 

0 800,000 0 

0 360,000 0 

0 360,000 0 

0 19,000 0 

2,600 0 

4 260 2 

2,600 0 

0 800,000 0 

0 26,000 0 

0 140,000 0 

0 95,000 0 

0 24,000 0 

0 260 0 

0 2,700,000 0 

0 100,000,00 0 

0 27,000,000 0 



FLUORENE 

INOEN0(1,2,3·CO)PYRENE 

NAPHTHALENE 

PHENANTHRENE 

PHENOL 

PYRENE 

PEST 4,4 1 -DDT 

ENORIN 

ENDRIN ALDEHYDE 

AROCLOR · 1254 

AROCLOR-1260 

TPHEXT TPH-DIESEL 

TPH·EXTRACTABLE UNKNOWN HYDRO. 

TPH-MOTOR OIL 

TRPH TRPH 

o&G TOTAL OIL & GREASE 

TABLE 4.25-2 (Continued) 

STATISTICAL SUMMARY OF SOIL ANALYTICAL RESULTS - IR-55 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

110 380 250 UG/KG 930 32 2 300,000 

38 240 160 UG/KG 730 31 3 610 

2,100 2,100 2,100 UG/KG 1,500 32 800,000 

22 1,800 660 UG/KG 580 32 5 800,000 

39 42 41 UG/KG 350 32 2 39,000,000 

21 1,500 360 UG/KG 500 32 9 2,000,000 

3 9 5 UG/KG 4 31 4 1,300 

2 2 2 UG/KG 4 32 20,000 

2 2 2 UG/KG 3 31 20,000 

39 39 39 UG/KG 34 31 1,400 

89 100 95 UG/KG 35 31 2 66 

500 500 500 MG/KG 110 32 1,000 

18 73 50 MG/KG 11 10 3 1,000 

9 630 160 MG/KG 53 20 9 1,000 

9 6,100 570 MG/KG 55 20 13 1,000 

62 6,500 850 MG/KG 48 12 10 1,000 
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0 300,000 0 

0 2,600 0 

0 800,000 0 

0 800,000 0 

0 100,000,00 0 

0 20,000,000 0 

0 5,600 0 

0 200,000 0 

0 200,000 0 

0 19,000 0 

2 340 0 

Di 

Oi 

Di 

1 i 

1 i 



Notes: 

CYAN 
EPA 
HPAL 
MG/KG 
O&G 
PCTMST 
PEST 
PHYS 
PRG 
SALIN 
svoc 
TMICROB 
TDC 
TPHEXT 
TPHPRG 
TRPH 
UG/KG 
voe 

a 

b 
C 

d 
e 
f 

g 
h 

TABLE 4.25-2 (Continued) 

STATISTICAL SUMMARY OF SOIL ANALYTICAL RESULTS- IR-55 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Cyanide 
U.S. Environmental Protection Agency 
Hunters Point ambient level 
Milligram per kilogram 
Total oil and grease 
Percent moisture 
Pesticide/polychlorinated biphenyl 
Physical characteristic 
Preliminary remediation goal 
Salinity 
Semivolatile organic compound 
Coli form 
Total organic carbon 
Total petroleun hydrocarbons-extractable 
Total petrole1.111 hydrocarbons-purgeabte 
Total recoverable petroleun hydrocarbons 
Microgram per kilogram 
Volatile organic compound 

Organic results of less than 10 are reported to one significant figure, and results of greater than or equal to 10 are reported to two significant figures. 
Inorganic results of less than 10 are reported to two significant figures, and results of greater than or equal to 10 are reported to three significant figures. 
Values that are not nondetects are coo-pared to screening criteria before the significant figure rule is applied. Both the value and the screening criteria are 
then rounded for reporting purposes. 
Blank boxes indicate that screening critera have not been established for these anatytes. 
Total nunber of safll)les analyzed 
Total nwber of safll)les showing concentrations greater than detection limit 
Total nwber of safll)les showing concentrations greater than residential PRG 
Total nUTt>er of sal11)les showing concentrations greater than industrial PRG 
California-modified PRGs were used for the following analytes: 1,2-Dibromo-3-chloropropane, benzo[a)pyrene, benzo[k]fluoranthene, caaTliun, chromiun VI, 
chrysene, lead, nickel, and tetrachloroethylene (PCE). 
For the analytes listed below, Region IX PRGs are not available; therefore, PRGs for similar chemicals were used as follows: 

Analyte: 

2-Methylnapthalene 
Acenaphthylene 
Alpha-chlordane 
Aroclor-1260 
Benzo(g,h,i)perylene 
Del ta BHC 
Endosul fan I 
Endosulfan sulfate 
Endrin aldehyde 
Endrin ketone 
Garnna-chlordane 
Phenanthrene 

Similar Analyte: 

Naphtha Lene 
Acenaphthene 
Chlordane 
Polychtorinated biphenyls 
Naphthalene 
HCH-technical 
Endosul fan 
Endosut fan 
Endrin 
Endrin 
Chlordane 
Naphthalene 

Total nwber of sal11)les showing concentrations greater than HPAL 
HPALs for chromiun, cobalt, and nickel are based on the concentration of magnesi1.111 in each saIT4>le; thus, no single value applies to all salfl)les. 
The range of HPAL values for chromi1.111, cobalt, and nickel are 59.979 to 794.328, 13.024 to 90.810, and 46.847 to 1639.120 mg/kg respectively. 
Total fll.lf'Der of salfl)les showing concentrations greater than TPH, TRPH, or o&G screening Level, not PRG value 
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TABLE 4.25-3 

SOIL ANALYTICAL RESULTS· IR-55 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nurber 

Sa~ling Depth (feet bgs) 

Sa~le Nlfllber 

Sa~le Date 

Metal (mg/kg) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

BERYLLIUM 
CAOMIUM 
CALCIUM 
CHROMIUM 

COBALT 
COPPER 
IRON 
LEAD 

MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 

NICKEL 
POTASSIUM 
SELENIUM 
SILVER 

IR55B016 IR55B016 

1.25 5.25 

9420L459 9420L460 

05/16/94 05/16/94 

4.5 5.1 
49.8 4.2 

tJil~r~i t igt&~in 
1,830 

142 
0.14 
0.76 

12.0 
396 

ND (0.24) 
0.18 

76.7 

ND 
ND 

ND 
ND 

2,360 
120 

(0.04) 
(0.13) 

20.7 
474 

(0.32) 
(0.13) 

144 SOO!UM 
VANADIUM 
ZINC ttl;~iit 

26.3 
26. 1 

Volatile Organic Compound (ug/kg) 

2-BUTANONE NA NA 
4-METHYL-2-PENTANONE NA NA 
ACETONE NA NA 
CARBON DISULFIDE NA NA 

TETRACHLOROETHENE NA NA 

Semivolatile Organic Compound (ug/kg) 

2-METHYLNAPHTHALENE NA NA 
ACENAPHTHENE NA NA 
ACENAPHTHYLENE NA NA 
ANTHRACENE NA NA 

IR55B016 

11 .25 

9420L462 

05/16/94 

4.6 
3.5 

10,000 
8.4 

2,410 
104 

ND (0.04) 
0.11 

20. 1 
529 

ND (0.21) 
ND (0.09) 

683 
24.0 
18.4 

NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
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IR55B016 

15.75 

9420L463 

05/16/94 

30, 100 
NO (2.1) 
NO (1.3) 

128 

NO (0.01) 
0.5B 

19,300 
93.2 

29.0 
69.6 

43,200 
1.2 

43.2 
1,020 

ND (0.24) 
ND (0.10) 

2,840 
99.9 
74.4 

NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

IR55B016 

36.25 

9420L464 

05/16/94 

10,100 
288 

ND (0.06) 
0. 71 

61. 7 
3,620 

ND (0.26) 
ND (0.11) 

5,410 
>9.4 
46.0 

NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

IR55B017 IR55B017 

1.25 6.25 

9419L446 9419L447 

05/13/94 05/13/94 

!ffi fa\f;jg~itn ND '
1 
• ~ ~l 

0.23 0.06 
ND (0.15) ND (0.17) 

ND (111) ND (210) 
51.0 16.6 
85.1 23.4 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 

NA NA 
NA NA 
NA NA 
NA NA 



TABLE 4.25-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-55 
HUNTERS POINf SillPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nurt>er IR55B016 IR55B016 IR55B016 IR55B016 IR55B016 

Sarrpling Depth (feet bgs) 1.25 5.25 11.25 15.75 36.25 

Sarrple Nurt>er 9420L459 9420L460 9420L462 9420L463 9420L464 

Salll)le Date 05/16/94 05/16/94 05/16/94 05/16/94 05/16/94 

Semivolatile Organic Compound (ug/kg) 
BENZO(A)ANTHRACENE NA NA NA NA NA 
BENZO(A)PYRENE NA NA NA NA NA 
BENZO(B)FLUORANTHENE NA NA NA NA NA 
BENZO(G,H,l)PERYLENE NA NA NA NA NA 

BENZO(K)FLUORANTHENE NA NA NA NA NA 
BIS(2·ETHYLHEXYL)PHTHALATE NA NA NA NA NA 
CARBAZOLE NA NA NA NA NA 
CHRYSENE NA NA NA NA NA 

DIBENZ(A,H)ANTHRACENE NA NA NA NA NA 
OIBENZOFURAN NA NA NA NA NA 
DIETHYLPHTHALATE NA NA NA NA NA 
FLUORANTHENE NA NA NA NA NA 

FLUORENE NA NA NA NA NA 
INOEN0(1,2,3·CO)PYRENE NA NA NA NA NA 
NAPHTHALENE NA NA NA NA NA 
PHENANTHRENE NA NA NA NA NA 

PHENOL NA NA NA NA NA 
PYRENE NA NA NA NA NA 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

4,4 1 -DDT NA NA NA NA NA 
ENDRIN NA NA NA NA NA 
ENDRIN ALDEHYDE NA NA NA NA NA 
AROCLOR-1254 NA NA NA NA NA 

AROCLOR-1260 NA NA NA NA NA 

TPH-Extractable (mg/kg) 

TPH·DIESEL NA NA NA NA NA 
TPH·EXTRACTABLE UNKNO\IN HYDROCARBON NA NA NA NA NA 
TPH·MOTOR OIL NA NA NA NA NA 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 

TRPH NA NA NA NA NA 
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IR55B017 IR55B017 

1.25 6.25 

9419L446 9419L447 

05/13/94 05/13/94 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 

NA NA 
NA NA 
NA NA 

NA NA 



Station Nutber 

Sarrpling Depth (feet bgs) 

Sample Nutber 

Sample Date 

Oil and Grease (mg/kg) 

TOTAL OIL & GREASE 

Percent Moisture (%) 

% SOLIDS 

pH (pH units) 

PH 

TABLE 4.25-3 (Continued) 

SOIL ANALYfICAL RESULTS - IR-55 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR55B016 IR55B016 IR55B016 IR55B016 IR55B016 

1 .25 5.25 11.25 15.75 36.25 

9420L459 9420L460 9420L462 9420L463 9420L464 

05/16/94 05/16/94 05/16/94 05/16/94 05/16/94 

NA NA NA NA NA 

98.2 95.4 84.8 89.5 74.1 

8.6 8.3 8.4 9.1 8.6 
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IR55B017 IR55B017 

1 .25 6.25 

9419L446 9419L447 

05/13/94 05/13/94 

NA NA 

93.0 83.6 

9.3 9.0 



TABLE 4.25-3 {Continued) 

SOIL ANALITICAL RESULTS- IR-55 
HUNTERS POINT SIDPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nurber 

Sar11>ling Depth (feet bgs) 

Sarrple Nurber 

Sarrple Date 

Metal {mg/kg) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

BERYLLIUM 
CADMIUM 
CALCIUM 
CHROf,!IUM 

COBALT 
COPPER 
IRON 
LEAD 

MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 

NICKEL 
POTASSIUM 
SELENIUM 
SILVER 

SODIUM 
VANADIUM 
ZINC 

Volatile Organic Compound {ug/kg) 

2-BUTANONE 
4-METHYL-2-PENTANONE 
ACETONE 
CARBON DISULFIDE 

TETRACHLOROETHENE 

IR55B017 

11.25 

9419L449 

05/13/94 

8,790 
8.9 

ND (2,320) 
98.5 

ND (0.06) 
ND (0.17) 

ND (1,500) 
21.6 
18.3 

NA 
NA 
NA 
NA 

NA 

Semivolatile Organic Compound {ug/kg) 

2-METHYLNAPHTHALENE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 

NA 
NA 
NA 
NA 

IR55B017 

21.25 

9419L450 

05/13/94 

ND (0.16) 
ND (0.08) 

ND (4,840) 
30.6 

4,020 
141 

ND (0.06) 
ND (0.18) 

25.8 
ND (643) 

ND (0.75) 
ND (0.20) 

ND (1,850) 
23.0 
20.7 

NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

IR55B017 

31.25 

9419L451 

05/13/94 

5,450 
235 

0.26 
ND (0.37) 

30.8 
ND (2,010) 

ND (0.84) 
ND (0.22) 

ND (5,770) 
21.0 
35.8 

NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
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IR55B018 

1.25 

9419L452 

05/13/94 

6,930 
380 

0.12 
ND (0.15) 

120 
ND (603) 

ND (0.66) 
ND (0.18) 

ND (166) 
59.6 
39.9 

NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

IR558018 

5.25 

9419L453 

05/13/94 

ND (1,980) 
99.4 
0.08 

ND (0.15) 

~g1~~~g~ ; / ' 
ND (0.64) 
ND (0.17) 

ND (48.9) 
16.4 
29.4 

NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

IR558018 

11.25 

9420L455 

05/16/94 

2,420 
106 

ND (0.04) 
ND (0.16) 

19.7 
570 

ND (0.39) 
ND (0.16) 

NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

IR55B018 

16.25 

9420L456 

05/16/94 

3, 110 
121 

ND (0.02) 
0.19 

23.4 
618 

ND (0.21) 
ND (0.09) 

11690 
<8.1 
26.8 

NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 



TABLE 4.25-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-55 
IUJNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station NLITt>er IR55B017 !R55B017 I R55B017 IR55B018 IR55B018 

Sarrpling Depth (feet bgs) 11.25 21.25 31.25 1.25 5.25 

Sanq:>le NLITt>er 9419L449 9419L450 9419L451 9419L452 9419L453 

Sarrple Date 05/13/94 05/13/94 05/13/94 05/13/94 05/13/94 

Semivolatile Organic Compound (ug/kg) 

BENZO(A)ANTHRACENE NA NA NA NA NA 
BENZO(A)PYRENE NA NA NA NA NA 
BENZO(B)FLUORANTHENE NA NA NA NA NA 
BENZO(G,H,l)PERYLENE NA NA NA NA NA 

BENZO(K)FLUORANTHENE NA NA NA NA NA 
BIS(2-ETHYLHEXYL)PHTHALATE NA NA NA NA NA 
CARBAZOLE NA NA NA NA NA 
CHRYSENE NA NA NA NA NA 

DIBENZ(A,H)ANTHRACENE NA NA NA NA NA 
DIBENZOFURAN NA NA NA NA NA 
DIETHYLPHTHALATE NA NA NA NA NA 
FLUORANTHENE NA NA NA NA NA 

FLUORENE NA NA NA NA NA 
INDEN0(1,2,3-CD)PYRENE NA NA NA NA NA 
NAPHTHALENE NA NA NA NA NA 
PHENANTHRENE NA NA NA NA NA 

PHENOL NA NA NA NA NA 
PYRENE NA NA NA NA NA 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

4,4 1 -oor NA NA NA NA NA 
ENDRIN NA NA NA NA NA 
ENDRIN ALDEHYDE NA NA NA NA NA 
AROCLOR-1254 NA NA NA NA NA 

AROCLOR-1260 NA NA NA NA NA 

TPH-Extractable (mg/kg) 

TPH-DIESEL NA NA NA NA NA 
TPH-EXTRACTABLE UNKNO\IN HYDROCARBON NA NA NA NA NA 
TPH-MOTOR OIL NA NA NA NA NA 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 

TRPH NA NA NA NA NA 
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IR55B018 !R55B018 

11.25 16.25 

9420L455 9420L456 

05/16/94 05/16/94 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 

NA NA 
NA NA 
NA NA 

NA NA 



Station NUJber 

Sarrpling Depth (feet bgs) 

Sample NUJber 

Sample Date 

Oil and Grease (mg/kg) 

TOTAL OIL & GREASE 

Percent Moisture ( % ) 

% SOLIDS 

pH (pH units) 

PH 

TABLE 4.25-3 (Continued) 

SOIL ANALYflCAL RESULTS- IR-55 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

I R55B017 !R55B017 IR55B017 IR55B018 IR55B018 

11.25 21.25 31.25 1.25 5.25 

9419L449 9419L450 9419L451 9419L452 9419L453 

05/13/94 05/13/94 05/13/94 05/13/94 05/13/94 

NA NA NA NA NA 

83.6 79.6 71.4 90.5 93.9 

8.1 8.6 8.8 8.5 8.8 
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IR55B018 IR55B018 

11.25 16.25 

942DL455 9420L456 

05/16/94 05/16/94 

NA NA 

85.0 90.6 

8.1 9.1 



TABLE 4.25-3 (Continued) 

SOIL ANALYTICAL RESULTS - IR-55 
HUNTERS POINT SIDPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nlilber 

Sarrpling Depth (feet bgs) 

Sarrple Nlm>er 

Sarrple Date 

Metal (mg/kg) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 

COBALT 
COPPER 
IRON 
LEAD 

MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 

NICKEL 
POTASSIUM 
SELENIUM 
SILVER 

SOOIUM 
VANADIUM 
ZINC 

Volatile Organic Compound (ug/kg) 

2·BUTANONE 
4·METHYL·2·PENTANONE 
ACETONE 
CARBON DISULFIDE 

TETRACHLOROETHENE 

ND 

ND 
ND 

IR55B018 

26.25 

9420L457 

05/16/94 

15.0 
34.8 

35,000 
8.1 

12,900 
335 

(0.09) 
0.96 

71.5 
4,350 

(0.36) 
(0. 15) 

7,510 
60.9 
70.9 

NA 
NA 
NA 
NA 

NA 

Semivolatile Organic Compound (ug/kg) 

2·METHYLNAPHTHALENE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 

NA 
NA 
NA 
NA 

IR55B019 

0. 75 

9420L465 

05/17 /94 

ND (0.35) 
0.70 

2,870 
,5.0 

31.5 
2,060 

ND (0.48) 
ND (0.11) 

ND (11) 
ND (11) 

ND (4) 
ND (11) 

ND (350) 
ND (350) 
ND (350) 
ND (350) 

IR55B019 

5.75 

9420L466 

05/17/94 

ND (0.40) 
0.86 

19,200 
115 

ND ( 11) 
ND ( 11) 

ND (6) 
ND (11) 

5 

ND (2,500) 
ND (2,500) 
ND (2,500) 
ND (2,500) 
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I 

JR55B019 IR55B019 

16.25 28.25 

9420L468 9420L469 

05/17/94 05/17/94 

ND (0.26) ND (0.18) 
0.41 0.29 

31,000 46,100 
68.8 •6.0 

14.4 9.5 
30.8 21.1 

27,600 18,200 
6.2 4.0 

11,200 
241 

0.03 
0.77 

76.1 
3,200 

ND (0.35) 
ND (0.15) 

4,170 
,0.1 
57.9 

ND (11) 
ND (11) 

ND (4) 
ND (11) 

ND (11) 

ND (370) 
ND (370) 
ND (370) 
ND (370) 

7,600 
181 

0.07 
0.63 

52.7 
2,370 

ND (0.36) 
ND (0.11) 

3,460 
,2.5 
39.2 

ND (15) 
ND (15) 
ND (15) 

2 

ND (15) 

ND (470) 
ND (470) 
ND (470) 
ND (470) 

JR55B020 

0. 75 

9421L479 

05/24/94 

53.5 
1,430 

ND (0.96) 
ND (0.14) 

ND (31.3) 

~i&n 

ND (10) 
ND (10) 
ND (11) 
ND (10) 

ND (10) 

21 
ND (340) 
ND (340) 
ND (340) 

JR55B020 

6.25 

9421L480 

05/24/94 

ND (0.09) 
ND (0.09) 

4,670 
<7.2 

6.5 
3.7 

11,400 
2.4 

3,410 
186 

ND (0.01) 
ND (0.31) 

29.8 
559 

ND (0.33) 
ND (0.14) 

ND (30.9) 
18. 7 
18. 7 

ND (10) 
ND (10) 

ND (8) 
ND (10) 

ND (10) 

ND (340) 
ND (340) 
ND (340) 
ND (340) 



TABLE 4.25-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-55 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nl.llDer JR55B018 IR55B019 IR55B019 IR55B019 JR55B019 

Sarrpling Depth (feet bgs) 26.25 0.75 5. 75 16.25 28.25 

Sarrple Nl.llDer 9420L457 9420L465 9420L466 9420L468 9420L469 

Sarrple Date 05/16/94 05/17/94 05/17/94 05/17/94 05/17/94 

Semivolatile Organic Compound (ug/kg) 

BENZO(A)ANTHRACENE NA NO (350) NO (2,500) NO (370) !ffi f~lflk n BENZO(A)PYRENE NA NO (350) NO (2,500) ND (370) 
BENZO(B)FLUORANTHENE NA 22 ND (2,500) ND (370) ND (470) 
BENZO(G,H,I)PERYLENE NA ND (350) ND (2,500) ND (370) ND (470) 

BENZO(K)FLUORANTHENE NA ND (350) ND (2,500) ND (370) ND (470) 
BJS(2-ETHYLHEXYL)PHTHALATE NA ND (1,100) 18 000 ND (410) ND (820) 
CARBAZOLE NA ND (350) ND (2,500) ND (370) ND (470) 
CHRYSENE NA 20 ND (2,500) ND (370) ND (470) 

DIBENZ(A,H)ANTHRACENE NA ND (350) ND (2,500) ND (370) ND (470) 
DIBENZOFURAN NA ND (350) ND (2,500) ND (370) ND (470) 
OJETHYLPHTHALATE NA NO (350) ND (2,500) ND (370) ND (470) 
FLUORANTHENE NA 19 ND (2,500) NO (370) NO (470) 

FLUORENE NA NO (350) ND (2,500) NO (370) ND (470) 
JNDEN0(1,2,3-CD)PYRENE NA NO (350) ND (2,500) NO (370) ND (470) 
NAPHTHALENE NA NO (350) ND (2,500) NO (370) NO (470) 
PHENANTHRENE NA ND (350) ND (2,500) ND (370) ND (470) 

PHENOL NA ND (350) NO (2,500) ND (370) NO (470) 
PYRENE NA 21 ND (2,500) ND (370) ND (470) 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

4,4 1 -DDT NA 9 ND (4) ND (4) ND (5) 
ENDRIN NA ND (4) ND (4) ND (4) NO (5) 
ENDRIN ALDEHYDE NA ND (4) ND (4) ND (4) ND (5) 
AROCLOR-1254 NA ND (36) ND (37) ND (37) ND (47) 

AROCLOR-1260 NA ~ ND (37) ND (37) ND (47) 

TPH-Extractable (mg/kg) 

TPH-OIESEL NA ND (11) ND (12) ND (12) ND (15) 
TPH-EXTRACTABLE UNKNOWN HYDROCARBON NA NA NA NA NA 
TPH-HOTOR OIL NA 150 ND (120) ND (120) ND (150) 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 

TRPH NA 190 ND (31) ND (28) 44 
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JR55B020 JR55B020 

0.75 6.25 

9421L479 9421L480 

05/24/94 05/24/94 

49 NO (340) 
52 ND (340) 
71 ND (340) 
51 ND (340) 

49 ND (340) 
ND (240) ND (67) 
ND (340) ND (340) 

110 ND (340) 

ND (340) ND (340) 
ND (340) ND (340) 
ND (340) ND (340) 

87 NO (340) 

ND (340) NO (340) 
38 NO (340) 

NO (340) NO (340) 
95 NO (340) 

NO (340) NO (340) 
120 NO (340) 

4 ND (3) 
ND (3) ND (3) 

2 ND (3) 
ND (34) ND (34) 

~ ND (34) 

ND (11) ND (11) 
NA NA 

630 ND (110) 

550 ND (28) 



St at ion Nurber 

Sarrpling Depth (feet bgs) 

Sarrple Nll!ber 

Sarrple Date 

Oil and Grease {mg/kg) 

TOTAL OIL & GREASE 

Percent Moisture {%) 

% SOLIDS 

pH (pH units) 

PH 

TABLE 4.25-3 {Continued) 

SOIL ANALYTICAL RESULTS- IR-55 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

!R55B018 IR55B019 !R55B019 IR55B019 IR55B019 

26.25 0.75 5.75 16.25 28.25 

9420L457 9420L465 9420L466 9420L468 9420L469 

05/16/94 05/17/94 05/17/94 05/17/94 05/17/94 

NA NA NA NA NA 

65.0 92.5 88.4 89.8 70.5 

8.1 8.3 8.3 9.3 8.6 
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!R55B020 !R55B020 

0.75 6.25 

9421L479 9421L480 

05/24/94 05/24/94 

NA NA 

95.6 96.8 

8.5 9.3 



TABLE 4.25-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-55 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Ni.nber 

Sa~ling Depth (feet bgs) 

sa~le Nurber 

Sa~le Date 

Metal (mg/kg) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 

COBALT 
COPPER 
IRON 
LEAD 

MAGNESIUM 
MANCANESE 
MERCURY 
MOLYBDENUM 

NICKEL 
POTASSIUM 
SELENIUM 
SILVER 

SODIUM 
VANADIUM 
ZINC 

Volatile Organic Compound (ug/kg) 

2-BUTANONE 
4·METHYL·2·PENTANONE 
ACETONE 
CARBON DISULFIDE 

TETRACHLOROETHENE 

IR55B020 

9.25 

9421L481 

05/24/94 

ND (D.06) 
ND (D.01) 

3,□ 1D 
,o.7 

ND 
ND 

ND 
ND 

6.8 
4.D 

11,6DD 
2.3 

3,370 
150 

(0.01) 
(0.15) 

28.0 
626 

(0.62) 
(0.09) 

NO (21.4) 
22.6 
19.2 

ND (12) 
ND (12) 

21 
NO (12) 

ND (12) 

Semivolatile Organic Compound (ug/kg) 

2-METHYLNAPHTHALENE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 

ND (400) 
ND (400) 
ND (400) 
ND (400) 

IR55B020 

20.25 

9421 L483 

05/24/94 

ND (0.15) 
0.37 

101,DDO 
67.9 

16.7 
43.2 

28,10D 
4.D 

n lttiggn 
0.05 
0.92 

50. 1 
2,950 

NO (0.36) 
NO (0.15) 

NO 
NO 

NO 

ND 
ND 
ND 

3,160 
67.3 
54.4 

580 
(37) 
(26) 

4 

(37) 

38 
(430) 
(430) 
(430) 

IR55B020 

30.25 

9421 L484 

05/24/94 

NO (D.31) 
0.50 

67,900 
80.8 

16.4 
37.D 

33,9DO 
7.4 

13,400 
377 

0.06 
0.80 

78.1 
5, 140 

ND (0.34) 
ND (0.13) 

ND 
ND 

ND 

5,550 
69.1 
71.9 

(12) 
C 12) 

66 
10 

(12) 

160 
ND (490) 
ND (490) 
ND (490) 
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IR55B021 

6.25 

9421L486 

05/24/94 

ND (0.05) 
ND (0.02) 

8!020 
5.3 

8.3 
6.0 

14,100 
2.6 

4,500 
239 

ND (0.01) 
ND (0.36) 

32.3 
688 

ND (0.33) 
ND (0.14) 

NO (30.9) 
29.4 
21.9 

ND (10) 
ND (10) 
ND C 12) 
ND (10) 

ND C 10) 

ND (340) 
ND (340) 
ND (340) 
ND (340) 

IR55B021 

9.25 

9421L487 

05/24/94 

ND (0.07) 
ND (0.03) 

172500 
8.0 

6.5 
4.2 

12,100 
2.5 

3,430 
362 

NO (0.01) 
ND (0.16) 

27.5 
816 

ND (0.26) 
ND (0.11) 

129 
23. 1 
18.9 

ND (12) 
NO (12) 
NO (16) 
NO (12) 

NO ( 12) 

NO (390) 
ND (390) 
ND (390) 
ND (390) 

IR55B021 IR55B026 

20.75 1.75 

9421L489 9426R353 

05/24/94 06/29/94 

ND (0.31) oJ/81' 
0.42 2.3 

14\000 
9.9 

17~500 
6.9 

13.9 14.5 
31.0 16.9 

27,900 
6.6 

24,000 
7.3 

10,800 
373 1~iie~2 

0.06 0.09 
0.81 ND (0.09) 

61.5 65.7 
4,740 1, 170 

NO (0.43) ND (0.49) 
NO (0.18) NO (0.13) 

\860 NO (29. 1) 
8. 1 63.4 

63.2 47.9 

ND C 100) NO (11) 
ND ( 16) NO (11) 

ND (130) NO (11) 
12 ND (11) 

NO (16) NO (11) 

NO (480) ND (360) 
ND (480) ND (360) 
ND (480) ND (360) 
ND (480) ND (360) 



TABLE 4.25-3 (Continued) 

SOIL ANALYTICAL RESULTS - IR-55 
HUNTERS POINT SIDPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nlllt>er !R55B020 IR55B020 !R55B020 IR55B021 IR55B021 

Sampling Depth (feet bgs) 9.25 20.25 30.25 6.25 9.25 

Sample Nlllt>er 9421L481 9421L483 9421 L484 9421L486 9421L487 

Sample Date 05/24/94 05/24/94 05/24/94 05/24/94 05/24/94 

Semivolatile Organic Compound (ug/kg) 

BENZO(A)ANTHRACENE NO (400) ND (430) ND (490) ND (340) NO (390) 
BENZO(A)PYRENE ND (400) ND (430) ND (490) ND (340) NO (390) 
BENZO(B)FLUORANTHENE ND (400) ND (430) ND (490) ND (340) ND (390) 
BENZO(G,H,I)PERYLENE NO (400) ND (430) ND (490) ND (340) NO (390) 

BENZO(K)FLUORANTHENE NO (400) ND (430) ND (490) ND (340) NO (390) 
B!S(2-ETHYLHEXYL)PHTHALATE NO (80) ND (940) ND (210) ND (48) ND (220) 
CARBAZOLE ND (400) ND (430) ND (490) NO (340) NO (390) 
CHRYSENE NO (400) ND (430) ND (490) NO (340) NO (390) 

DIBENZ(A,H)ANTHRACENE ND (400) ND (430) ND (490) NO (340) NO (390) 
DIBENZOFURAN ND (400) ND (430) ND (490) NO (340) ND (390) 
DIETHYLPHTHALATE ND (400) ND (430) ND (490) NO (340) NO (390) 
FLUORANTHENE ND (400) ND (430) ND (490) ND (340) NO (390) 

FLUORENE ND (400) ND (430) ND (490) NO (340) ND (390) 
!NDEN0(1,2,3-CD)PYRENE ND (400) ND (430) ND (490) ND (340) NO (390) 
NAPHTHALENE ND (400) ND (430) ND (490) ND (340) NO (390) 
PHENANTHRENE ND (400) NO (430) ND (490) NO (340) NO (390) 

PHENOL ND (400) ND (430) ND (490) ND (340) ND (390) 
PYRENE ND (400) 26 ND (490) ND (340) ND (390) 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

4,4 1 -DDT ND (4) ND (4) ND (5) ND (3) ND (4) 
ENDRIN ND (4) ND (4) ND (5) ND (3) ND (4) 
ENDRIN ALDEHYDE ND (4) ND (4) ND (5) ND (3) ND (4) 
AROCLOR-1254 NO (40) ND (43) ND (49) 39 ND (39) 

AROCLOR-1260 ND (40) ND (43) ND (49) ND (34) ND (39) 

TPH-Extractable (mg/kg) 

TPH-DIESEL ND (13) ND (14) ND (15) ND (11) ND (12) 
TPH-EXTRACTABLE UNKNO\JN HYDROCARBON NA NA NA NA NA 
TPH-HOTOR OIL ND ( 130) ND (140) 140 ND (110) ND (120) 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 

TRPH ND (31) 170 190 ND (27) NO (31) 
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!R55B021 IR55B026 

20.75 1.75 

9421L489 9426R353 

05/24/94 06/29/94 

ND (480) NO (360) 
ND (480) NA 
ND (480) NA 
ND (480) NA 

ND (480) NA 
ND (450) ND (360) 
ND (480) ND (360) 
ND (480) ND (360) 

ND (480) NA 
ND (480) ND (360) 
ND (480) ND (360) 

32 ND (360) 

ND (480) ND (360) 
ND (480) NA 
ND (480) ND (360) 
NO (480) 22 

ND (480) NO (360) 
52 52 

NO (5) ND (18) 
NO (5) NO (18) 
NO (5) ND (18) 

ND (48) ND (180) 

ND (48) ND (180) 

NO (15) ND (53) 
NA NA 

NO (150) 400 

NO (36) 6,100 



Station Nurt>er 

Safll)ling Depth (feet bgs) 

Safll)le Nurber 

Sarrple Date 

Oil and Grease (mg/kg) 

TOTAL OIL & GREASE 

Percent Moisture ( % ) 

% SOLIDS 

pH (pH units) 

PH 

TABLE 4.25-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-55 
HUNTERS POINf SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR55B020 IR55B020 IR55B020 IR55B021 IR55B021 

9.25 20.25 30.25 6.25 9.25 

9421L481 9421L483 9421L484 9421L486 9421L487 

05/24/94 05/24/94 05/24/94 05/24/94 05/24/94 

NA NA NA NA NA 

82.8 75 .7 67.2 95.8 84.5 

8.9 8.8 8.5 8.5 8.9 
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IR55B021 IR55B026 

20.75 1.75 

9421L489 9426R353 

05/24/94 06/29/94 

NA NA 

69.1 6.4 

8.8 8.6 



Station NUTDer 

Sarrpling Depth (feet bgs) 

Sarrple NUTDer 

Sarrple Date 

Metal (mg/kg) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 

COBALT 
COPPER 
IRON 
LEAD 

TABLE 4.25-3 (Continued) 

SOIL ANALYTICAL RESULTS - IR-55 
HUNTERS POINT SlllPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR55B026 

7.75 

9426R354 

06/29/94 

20,500 
NO (1.2) 

NO (0.31) 
102 

IR55B027 

1. 75 

9426R350 

06/29/94 

IR55B027 IR55B027 IR55B028 

3. 75 6.25 1.75 

9426R351 9426R352 9426R347 

06/29/94 06/29/94 06/29/94 

31,300 

M6filj( 
163 

21.1 19.1 27.8 35.2 24.6 
40.9 18.1 51.9 67.3 40.6 

33,300 31,700 36,200 55,000 33,600 
ND (0.85) 6.5 1.8 1.8 5.8 

MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 

•t~~n!~~ii~n:r n •••nt lit~~t>trr t nn ti~;~n ••nnn t~~i1~~g~;@ Ir r·••td~~~i nr 
ND (0.08) ND (0.09) ND (0.08) ND (0.09) ND (0.08) 

NICKEL 
POTASSIUM 
SELENIUM 
SILVER 

SODIUM 
VANADIUM 
ZINC 

Volatile Organic Compound (uglkg) 

2-BUTANONE 
4-METHYL-2-PENTANONE 
ACETONE 
CARBON DISULFIDE 

TETRACHLOROETHENE 

ND 
ND 

25.3 
574 

(0.48) 
(0.12) 

81.9 
78.4 
49.1 

ND (10) 
ND ( 10) 

ND (9) 
ND (10) 

ND (10) 

Semivolatile Organic Compound (ug/kg) 

2-METHYLNAPHTHALENE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 

ND (350) 
ND (350) 
ND (350) 
ND (350) 

62.5 
1,300 

ND (0.49) 
ND (0. 13) 

ND (29.1) 
65.7 
56.6 

ND (11) 
ND (11) 

ND (7) 
ND (11) 

ND (11) 

ND (360) 
ND (360) 
ND (360) 
ND (360) 

59.3 67.0 88.0 
1,280 656 1,280 

ND (0.47) ND (D.49) ND (0.48) 
ND (0.12) ND (0.13) ND (0. 13) 

ND (28.1) .,, ND (28.6) 
81.6 72.0 
54.7 75.5 60.7 

ND (10) ND (11) ND (11) 
2 ND (11) ND (11) 

ND (8) ND (9) ND (11) 
ND (10) ND (11) ND (11) 

ND (10) ND (11) ND (11) 

ND (340) ND (330) ND (350) 
ND (340) ND (330) ND (350) 
ND (340) ND (330) ND (350) 
ND (340) ND (330) ND (350) 
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IR55B028 

3.75 

9426R348 

06/29/94 

IR55B028 

6.25 

9426R349 

06/29/94 

35,000 
2.0 

NO (0.31) 
176 

NO (0.16) ND (0.18) 
ND (0.21) 0.55 

35,700 17,300 
sZ.9 116 

29.1 36.7 
73.8 73.4 

32,DDD 57 300 
8.6 ND cl.z> 

64.6 43.1 
1,690 868 

ND (0.48) ND (0.48) 
ND (0.13) ND (0.13) 

ND (28.6) •·••··.;137.. .•. 
73.8 fJ46iiit 
62.5 63.8 

ND (11) ND (11) 
ND (11) ND (11) 

ND (6) ND (7) 
ND (11) ND (11) 

ND (11) ND (11) 

ND (350) ND (350) 
ND (350) ND (350) 
ND (350) ND (350) 
ND (350) ND (350) 



TABLE 4.25-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-55 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nurber IR55B026 IR55B027 IR55B027 !R55B027 IR55B028 

Sarrpling Depth (feet bgs) 7.75 1.75 3. 75 6.25 1.75 

Sarrple Nurber 9426R354 9426R350 9426R351 9426R352 9426R347 

Sarrple Date 06/29/94 06/29/94 06/29/94 06/29/94 06/29/94 

Semivolatile Organic Compound (ug/kg) 

BENZO(A)ANTHRACENE ND (350) NO (360) ND (340) NO (330) NO (350) 
BENZO(A)PYRENE ND (350) NO (360) ND (340) NO (330) NO (350) 
BENZO(B)FLUORANTHENE ND (350) ND (360) ND (340) ND (330) ND (350) 
BENZO(G,H,l)PERYLENE ND (350) ND (360) ND (340) ND (330) ND (350) 

BENZO(K)FLUORANTHENE ND (350) ND (360) ND (340) ND (330) ND (350) 
BIS(2-ETHYLHEXYL)PHTHALATE ND C 110) ND (360) ND (180) ND (170) ND (350) 
CARBAZOLE ND (350) ND (360) ND (340) ND (330) ND (350) 
CHRYSENE ND (350) ND (360) ND (340) ND (330) ND (350) 

DIBENZ(A,H)ANTHRACENE ND (350) ND (360) ND (340) ND (330) ND (350) 
DIBENZOFURAN ND (350) ND (360) ND (340) ND (330) ND (350) 
D!ETHYLPHTHALATE ND (350) ND (360) ND (340) ND (330) ND (350) 
FLUORANTHENE ND (350) ND (360) ND (340) ND (330) ND (350) 

FLUORENE ND (350) ND (360) ND (340) ND (330) ND (350) 
INDEN0(1,2,3-CD)PYRENE ND (350) ND (360) ND (340) ND (330) ND (350) 
NAPHTHALENE ND (350) ND (360) ND (340) ND (330) ND (350) 
PHENANTHRENE ND (350) ND (360) ND (340) ND (330) ND (350) 

PHENOL ND (350) ND (360) ND (340) ND (330) ND (350) 
PYRENE ND (350) ND (360) ND (340) ND (330) ND (350) 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

4,4 1 -DDT ND (4) ND (4) ND (3) ND (4) ND (4) 
ENDRIN ND (4) ND (4) ND (3) ND (4) ND (4) 
ENDRIN ALDEHYDE ND (4) ND (4) ND (3) ND (4) ND (4) 
AROCLOR-1254 ND (35) ND (36) ND (34) ND (36) ND (35) 

AROCLOR-1260 ND (35) ND (36) ND (34) ND (36) ND (35) 

TPH-Extractable (mg/kg) 

TPH-DIESEL ND (10) ND (11) ND ( 10) ND ( 11) ND (11 l 
TPH-EXTRACTABLE UNKNOIIN HYDROCARBON NA NA NA NA NA 
TPH-MOTOR 01 L 11 ND C 11) 61 ND (11) 20 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 

TRPH 10 63 39 9 30 

Page 14 

IR55B028 IR55B028 

3.75 6.25 

9426R348 9426R349 

06/29/94 06/29/94 

NO (350) ND (350) 
NO (350) NO (350) 
NO (350) ND (350) 
ND (350) ND (350) 

ND (350) ND (350) 
ND (350) ND (350) 
ND (350) ND (350) 
ND (350) ND (350) 

ND (350) ND (350) 
ND (350) ND (350) 
ND (350) ND (350) 
ND (350) ND (350) 

ND (350) ND (350) 
ND (350) ND (350) 
ND (350) ND (350) 
ND (350) ND (350) 

ND (350) ND (350) 
ND (350) ND (350) 

ND (4) ND (4) 
ND (4) ND (4) 
ND (4) ND (4) 

ND (35) ND (35) 

ND (35) ND (35) 

ND (11) ND ( 10) 
NA NA 
9 9 

24 16 



Station Nll!ber 

Sa~l ing Depth (feet bgs) 

Sa~le Nl.llt>er 

Sa~le Date 

Oil and Grease (mg/kg) 

TOTAL OIL & GREASE 

Percent Moistnre (%) 

% SOLIDS 

pH (pH units) 

PH 

TABLE 4.25-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-55 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL Th'v'ESTIGATION 

IR55B026 IR55B027 !R558027 JR55B027 IR55B028 

7.75 1.75 3.75 6.25 1.75 

9426R354 9426R350 9426R351 9426R352 9426R347 

06/29/94 06/29/94 06/'29/94 06/29/94 06/29/94 

NA NA HA NA NA 

3.9 6.3 3.1 l 6.4 4.9 i 

9.9 8.2 9.2 9.6 8.7 
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IR55B028 IR55B028 

3.75 6.25 

9426R348 9426R349 

06/29/94 06/29/94 

NA NA 

4.8 4.7 

9.1 9.8 



Station Nunber 

Sampling Depth (feet bgs) 

Sa~le Nunber 

Sa~le Date 

Metal (mg/kg) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 

COBALT 
COPPER 
IRON 
LEAO 

MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBOENUM 

NICKEL 
POTASSIUM 
SELENIUM 
SILVER 

SOOIUM 
VANAOIUM 
ZINC 

TABLE 4.25-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-55 
HUNTERS POINT SIDPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR55SS22 

0.25 

9433C477 

08/16/94 

20,500 
•·••···••··•·····•·t-9 ...•.......•..•. •·•"'·••·•·r·s::,;\..it;;,..., ........ ·· 

53.7 

16.4 
6.8 

45,100 
5.7 

PA55B001 

1.25 

9313N189 

04/02/93 

24,900 
NO (3.0) 
NO (1.5) 

103 

NO (0.48) 
NO (0.22) 

15,200 
66.1 

22.3 
18.5 

34,600 
5. 1 

rnM:&ii nt t nl&iigg.w 
0.07 NO (0.14) 

NO (0.08) NO (0.61) 

35.3 98.6 
1,290 841 

NO (0.48) NO (0.48) 
NO (0.13) NO (0.79) 

NO C 112) 441 
58.8 83.8 
49.8 56.7 

PA55B012 PA55B012 PA55SS02 PA55TA04 

1. 75 6. 75 0.75 1.25 

9319A964 9319A965 9310J384 9317G700 

05/13/93 05/13/93 03/10/93 04/29/93 

NO (0.14) ND (0.15) 
NO (0.99) 1.5 1.1 1.4 

23,700 32.900 
88.2 r6.5 

18,000 5,750 
114 115 

30.0 36.0 
74.1 51.9 

33,000 626500 
1.4 .85 

n ••• n ~Z:tl8gt .nn•····•· n ·1Ji3~~gn•··· >•••n •·•·••• n•••r$2i~~ ??? Jl;®l/if£~/ .......... . 
NO (0.05) NO (0.05) 0.07 0.15 
NO (0. 79) ND (0.81) NO (0.56) 1.2 

117 
1,210 

NO (0.70) NO 
NO (0.43) NO 

348 
68.9 
63.8 

88.8 
612 

(0. 73) 
(0.45) 

78.1 

a1wi r 
NO (0.41) 
ND (0.43) 

ND (254) 

•••••••·•••••unw1i~tn 

147 
952 

NO (0.74) 
ND (0.46) 

Volatile Organic Compound (ug/kg) 

2-BUTANONE 
4-HETHYL-2-PENTANONE 
ACETONE 
CARBON DISULFIDE 

TETRACHLOROETHENE 

Semivolatile Organic Compound (ug/kg) 

2-HETHYLNAPHTHALENE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 

NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NO 
ND 
NO 
ND 

ND 

NO 
ND 
NO 
ND 

(11) NO (10) 
(11) NO (10) 
(66) NO (7) 
(11) ND (10) 

(11) ND (10) 

(370) ND (340) 
(370) ND (340) 
(370) ND (340) 
(370) NO (340) 
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NO (11) NO (11) NO ( 11) 
NO (11) NO (11) NO ( 11) 

ND (4) NO (24) NO ( 11) 
ND (11) ND ( 11) NO (11) 

ND (11) NO (11) NO (11) 

NO (350) NO (380) NO (360) 
NO (350) ND (380) NO (360) 
NO (350) ND (380) 190 
NO (350) ND (380) 210 

PA55TA05A 

1.25 

9317G701 

04/29/93 

NO (0.15) 
NO (1.0) 

3,010 
>7.9 

4,730 
337 

0.07 
ND (0.79) 

38.9 
519 

NO (0. 71) 
NO (0.44) 

107 
31.8 
35.2 

ND (10) 
NO (10) 
NO ( 10) 
ND (10) 

NO (10) 

37 
ND (340) 
ND (340) 
NO (340) 



TABLE 4.25-3 (Continued) 

SOIL ANALYTICAL RESULTS· IR-55 
HUNTERS POINT SIDPYARD, PARCEL D REJ\1EDIAL INVESTIGATION 

statlOn Nlll'ber !R55SS22 PA55B001 PA558012 PA55B012 PA55SS02 PA55TA04 PA55TA05A 

Sa~llng Depth (feet bgs) 0.25 1.25 1.75 6.75 0.75 1.25 1 .25 

S-l• Ncm,er 9433C4TT 9313N1B9 9319A964 9319A965 9310J384 93176700 9317G701 

Sample Date 08/16/94 04/02/93 05/13/93 05/13/93 03/10/93 04/29/93 04/29/93 

Sernivolatile Organic Compound (uglkg) 
BENZO(A)ANTHRACENE NA NO (370) ND (340) NO (350) ND (380) ~,:faih~:Wii1;3;t8Gf.~:~:~:~~::i ND (340) 
BENZO(A)PYRENE NA ND (370) ND (340) ND (350) NO (380) NO (340) 
BENZO(B)FLUORANTHENE NA ND (370) ND (340) ND (350) ND (380) 470 ND (340) 
BENZO(G,H,l)PERYLENE NA ND (370) ND (340) NO (350) ND (380) 200 ND (340) 

BENZO(KlfLUORANTHENE NA NO (370) ND (340) NO (350) ND (380) 210 NO (340) 
BIS(2-ETHYLHEXYL)PHTHALATE NA ND (1,200) ND (50) ND (100) NO (420) ND (86) ND (340) 
CARBAZDLE NA NO (370) ND (340) NO (350) ND (380) ND (360) ND (340) 
CHRYSENE NA ND (370) ND (340) NO (350) NO (380) 570 ND (340) 

O!BENZCA,H)ANTHRACENE NA NO (370) NO (340) ND (350) ND (380) n NO (340) 
0 !BENZOFURAN NA NO (370) ND (340) NO (350) NO (380) ND (360) ND (340) 
O!ETHYLPHTHALATE NA ND (370) NO (340) NO (350) NO (380) NO (360) ND (340) 
FLUORANTHENE NA ND (370) ND (340) ND (350) ND (380) 970 ND (340) 

FlUORENE NA ND (370) NO (340) NO (350) NO (380) 110 ND (340) 
!NDEN0(1,2,3-CD)PYRENE NA ND (370) ND (340) NO (350) NO (380) 210 ND (340) 
NAPHTHALENE NA NO (370) NO (340) ND (350) NO (380) NO (360) NO (340) 
PHENANTHRENE NA ND (370) ND (340) ND (350) NO (380) 1,300 ND (340) 

PHENOL NA ND (370) NO (340) ND (350) NO (380) 42 39 
PYRENE NA ND (370) NO (340) NO (350) NO (380) 1,300 ND (340) 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

4,4'-0DT NA ND (4) NO (3) ND (4) ND (8) 3 4 
ENDR!N NA NO (4) ND (3) NO (4) NO (8) NO (4) ND (3) 
ENOR!N ALDEHYDE NA NO C4) NO (3) NO (4) NO (8) NO (4) NO (3) 
AROCLOR-1254 NA NO (37) ND (34) NO (35) NO (75) ND (36) NO (34) 

AROCLOR-1260 NA ND (37) ND (34) ND (35) ND (75) NO (36) NO (34) 

TPH-Extractable (mg/kg) 

TPH-DIESEL NA NO (11) I ND (10) NO (11) 500 NO (11) ND (10) 
TPH-EXTRACTABLE UNKNOIIN HYDROCARBON NA NA NO (10) ND (11) NA NO (11) ND (10) 
TPH-MOTOR 01 L NA NA NA NA NA NA NA 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 

TRPH NA NA NA NA NA NA NA 
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Station Nurber 

Sarrpling Depth (feet bgs) 

Sample Nurt>er 

Sample Date 

Oil and Grease (mg/kg) 

TOTAL OIL & GREASE 

Percent Moisture (%) 

% SOLIDS 

pH (pH units) 

PH 

TABLE 4.25-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-55 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR55SS22 PA55B001 PA55B012 PA55B012 PA55SS02 

0.25 1.25 1. 75 6. 75 0. 75 

9433C477 9313N189 9319A964 9319A965 9310J384 

08/16/94 04/02/93 05/13/93 05/13/93 03/10/93 

NA 150 62 64 6,500 

95.3 91.1 NA NA 88.5 

7.4 8.2 7.4 7.4 8.5 
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PA55TA04 PA55TA05A 

1.25 1.25 

9317G700 9317G701 

04/29/93 04/29/93 

130 62 

NA NA 

7.9 8.5 



TABLE 4.25-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-55 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nlll'ber 

Safl1'llng Depth (feet bgs} 

San-pl e Date 

Metal (mg/kg) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

BERYLLIUM 
CADMHJM 
CALCIUM 
CHROMIUM 

COBALT 
COPPER 
IRON 
LEAD 

MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 

NICKEL 
POTASSIUM 
SELENIUM 
SILVER 

SODIUM 
VANADIUM 
ZINC 

Volatile Organic Compound (uglkg) 

2-BUTANONE 
4-METHYl-2-PENTANOIIE 
ACETONE 
CARBON DISULFIDE 

PA55TA06 

2.25 

9317G702 

04/29/93 

ND (0.14) 
ND (0.97) 

s,110 
<6.2 

5.7 
4.2 

10,800 
2.0 

3,430 
258 

ND (0.05) 
NO (0.77) 

23.7 
580 

ND (0.69) 
NO (0.42) 

159 
19.8 
22.0 

ND (10) 
ND (10) 

NO (5) 
ND (10) 

TETRACHLOROETHENE ND (10) 

Semivolatile Organic Compound (ug/kg) 
2·METHYLNAPHTHALENE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 

ND (330) 
ND (330) 
NO (330) 
NO (330) 

PA55TA07 

1.25 

9317G703 

04/29/93 

tg1:~i~t1~~111it~~~¥i~} 

ND 

15,500 
102 

147 
1,080 
0.75 

(0.44) 

386 
63.2 
88.6 

NO (10) 
ND (10) 
ND (10) 
ND (10) 

ND (10) 

NO (690) 
ND (690) 
NO (690) 
NO (690) 

PA55TA08 

2.25 

9317G704 

04/29/93 

ND (0.14) 
ND (0.96) 

10,500 
,4.5 

7.1 
5.8 

12.aoo 
2.9 

31.4 
570 

ND (0.68) 
ND (0.42) 

266 
24.0 
20.9 

ND (10) 
ND (10) 

NO (3) 
NO (10) 

ND (10) 

ND (330) 
NO (330) 
NO (330) 
ND (330) 
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PA55TA09 

1.75 

9317G705 

04/30/93 

2,170 
113 

NO (0.05) 
ND (0. 76) 

19.4 
581 

NO (0.68) 
NO (0.42) 

135 
19.4 
36.7 

ND (10) 
NO (10) 
NO (10) 
ND (10) 

ND (10) 

ND (330) 
NO (330) 
NO (330) 
ND (330) 

PA55TA10 

3.50 

9317G706 

04/30/93 

475 
,;:;-:-;.;+nv1i~i¥Y-;;,:~J;f:: 

NO (11) 
ND (11) 
ND (11) 
NO (11) 

NO (11) 

230 
450 

NO (1,500) 
600 

PA55TA11 

2.50 

9317G709 

04/30/93 

399 
86.6 

106 

ND (3) 
ND (11) 
NO (15) 
NO (11) 

NO (11) 

NO (370) 
ND (370) 
NO (370) 
NO (370) 



TABLE 4.25-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-55 
IDJNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station NUTDer PA55TA06 PA55TA07 PA55TA08 PA55TA09 PA55TA10 

Sarrpling Depth (feet bgs) 2.25 1.25 2.25 1.75 3.50 

Sarrple NUTDer 9317G702 9317G703 9317G704 9317G705 9317G706 

Sample Date 04/29/93 04/29/93 04/29/93 04/30/93 04/30/93 

Semivolatile Organic Compound (ug/kg) 

BENZO(A)ANTHRACENE NO (330) .~O (690) ..... ND (330) ND (330) "'111 BENZO(A)PYRENE NO (330) ,t?t?/Ylli''!ff'"' '' . ND (330) ND (330) 
BENZO(B)FLUORANTHENE NO (330) 87 ND (330) ND (330) 
BENZO(G,H,I)PERYLENE ND (330) ND (690) ND (330) ND (330) 

BENZO(K)FLUORANTHENE ND (330) ND (690) ND (330) ND (330) 540 
BJS(2·ETHYLHEXYL)PHTHALATE NO (330) NO (690) NO (330) NO (330) NO (1,500) 
CARBAZOLE NO (330) NO (690) ND (330) NO (330) 280 
CHRYSENE NO (330) 88 NO (330) NO (330) 1,200 

DJBENZ(A,H)ANTHRACENE NO (330) NO (690) NO (330) NO (330) NO (1,500) 
DIBENZOFURAN NO (330) NO (690) NO (330) NO (330) 290 
DIETHYLPHTHALATE NO (330) NO (690) ND (330) ND (330) NO (1,500) 
FLUORANTHENE NO (330) 75 NO (330) 38 1, 7D0 

FLUORENE NO (330) NO (690) ND (330) NO (33D) 380 
JNDEN0(1,2,3·CD)PYRENE NO (330) NO (690) ND (330) NO (330) 240 
NAPHTHALENE NO (330) NO (690) NO (330) NO (330) 2,100 
PHENANTHRENE NO (330) NO (690) NO (330) NO (330) 1,800 

PHENOL NO (330) NO (690) NO (330) ND (330) NO (1,500) 
PYRENE NO (330) ND (690) NO (330) 38 1,500 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

4,4'·00T ND (3) NO (3) NO (3) NO (3) NA 
ENDRIN ND (3) NO (3) NO (3) NO (3) 2 
ENDRIN ALOEHYOE ND (3) NO (3) ND (3) NO (3) NA 
AROCLOR · 1254 ND (33) NO (34) NO (33) NO (33) NA 

AROCLOR · 1260 ND (33) NO (34) ND (33) ND (33) NA 

TPH-Extractable (mg/kg) 

TPH·OIESEL NO (10) ND (10) NO (10) NO ( 10) NO ( 11) 
TPH-EXTRACTABLE UNKNQl,,IN HYDROCARBON ND (10) NO (10) 73 NO ( 10) 59 
TPH·MOTOR OIL NA NA NA NA NA 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 

TRPH NA NA NA NA NA 
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PA55TA11 

2.50 

9317G709 

04/30/93 

ND (370) 
ND (370) 

45 
NO (370) 

NO (370) 
NO (54) 

ND (370) 
45 

NO (370) 
NO (370) 

51 
140 

NO (370) 
NO (370) 
NO (370) 

63 

NO (320) 
130 

NO (4) 
NO (4) 
NO (4) 

NO (37) 

NO (37) 

NO (11 > 
18 
NA 

NA 



TABLE 4.25-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-55 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nuiber 

Sampling Depth (feet 

Samp t e Nurt>er 

Sample Date 

Oil and Grease (mg/kg) 

TOTAL OIL & GREASE 

Percent Moisture(%) 

% SOLIDS 

pH (pH units) 

PH 

Notes: 

% Percent 

bgs) 

Below grourK:I surface 
Milligram per kilogram 
Not analyzed 

PA55TA06 

2.25 

9317G702 

04/29/93 

ND (51) 

NA 

8.6 

bgs 
mg/kg 
NA 
ND() 
~g/kg 

Not detected (detection limit in parentheses) 
Microgram per kilogram 

PA55TA07 PA55TA08 PA55TA09 PA55TA10 

1.25 2.25 1.75 3.50 

9317G703 9317G704 9317G705 9317G706 

04/29/93 04/29/93 04/30/93 04/30/93 

430 130 ND (50) 760 

NA NA NA NA 

8. 1 8.7 8.9 8. 1 

PA55TA11 

2.50 

9317G709 

04/30/93 

250 

NA 

8.0 

* Detected concentration greater than U.S. Enviromiental Protection Agency Region IX preliminary remediation goals (PRG) for residential use 
# Detected concentration greater than U.S. Enviromiental Protection Agency Region IX PRG for irK:lustrial use 
a Detected concentration greater than the Hunters Point alTDient level. 

CJ Detected concentration greater than at least one screening criterion. 
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TABLE 4.25-4 

SUMMARY OF MONITORING WELL GROUNDWATER ANALYTICAL TESTS - IR-55 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

STATION NO, SAMPLE NO. 

IR55MW01A 9440X511 

IR55MW01A 9440X512 

IR55MW01A 9606W086 

IR55MW01A 9611J933 

IR55MW02A 9440A130 

IR55MW02A 9440A131 

IR55MW02A 9605W050 

IR55MW02A 9609J900 

IR55MW04A 9440X507 

IR55MW04A 9440X508 

IR55MW04A 9606W087 

IR55MW04A 9611W166 

Notes: 

CHROMIUM VI 
Cyanide 

z 
8 
z 
< 

✓ 

✓ 

CHROM 
CYAN 
DIOXIN 
O&G 

Dioxins and Furans 
Total oil and grease 

"' 0 ... z 
"' i!i w z 

~ "' "' < 
"' : >-
< u u " 

PAH 
PCTMST 
PEST 
PHYS 
SALIN 
svoc 

Polynuclear aromatic hydrocarbons 
Percent moisture 
Pesticides/polychlorinated biphenyls 
Physical characteristic 
Salinity 
Semivolatile organic compounds 
Total dissolved solids 
Total organic carbon 
Coliform 

J 
< ... 
w 
"' 
✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

SOL IDS 
TOC 
TMICROB 
TPHEXT 
TPHPRG 
TRPH 
voe 

Total petroleun hydrocarbons-extractable 
Total petroleun hydrocarbons-purgeable 
Total recoverable petroleun hydrocarbons 
Volatile organic compounds 

"' : 

~ < 
0. 

Page 1 

"' ... "' 0 ... "' "' :!; e "' X "' "' ... "' u u w 0. ... "' >- J J 0 u : : 
u w : : < 0 > "' 0 0. 0. 
0. 0. 0. 0. "' "' "' ... ... ... ... 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ ✓ ✓ 

: 
0. 8 "' ... > 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ 

✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 



METAL ALUMINUM 

ARSENIC 

BARIUM 

CALCIUM 

COBALT 

COPPER 

IRON 

MAGNESIUM 

MANGANESE 

IIOLYBOENUM 

NICKEL 

POTASSIUM 

SELENIUM 

SOO!UM 

THALLIUM 

VANADIUM 

voe TR!CHLOROETHENE 

TPHPRG TPH·GASOL!NE 

TPHEXT TPH·IIOTOR Oll 

ANION CHLORIDE 

FLUORIDE 

NITRATE 

TABLE 4.25-5 

STATISTICAL SUMMARY OF MONITORING WELL GROUNDWATER A,"/ALYTICAL RESULTS. IR-55 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

·-. :.;~@m 
•• •>:",S:•N(•A❖O"•" 

258 258 258 UG/L 18.0 9 1 37,000 0 

3.8 35.5 16.0 UG/L 2.5 9 7 0.04 7 50.0 0 

32.9 125 67.2 UG/l 2.0 9 9 2,600 0 1,000 0 

50,500 227,000 141,000 UG/L 16.7 9 9 

1.0 2.9 1 .6 UG/L 0.58 9 5 

1.6 4.6 3.1 UG/l 0.50 9 2 1,400 0 

14.4 3,190 1,640 UG/L 11.0 9 4 

84,100 550,000 275,000 UG/L 18.6 9 9 

288 1,960 1,190 UG/L 0.17 9 9 180 9 

4.3 9.8 7.1 UG/l 0.60 9 3 180 0 

1.5 6.3 3.2 UG/L 1.2 9 4 730 0 100 0 

46,100 363,000 178,000 UG/L 1,650 9 9 

3.3 3.6 3.5 UG/L 2.3 9 2 18G 0 50.0 0 

1,010,000 4,700,000 2,800,000 UG/L 149 9 9 

1 .5 3.0 2.2 UG/L 4.7 9 3 2.0 2 

0.84 11.2 5.6 UG/L 0.61 9 7 260 0 

0.4 0.4 0.4 UG/L 0.5 B 2 0 5 0 

36 36 36 UG/L 50 9 100 Oi 

65 310 170 UG/L 130 9 6 100 31 

1,870,.000 7,840,000 4,860,000 UG/L 80,000 2 2 

470 550 510 UG/l 100 2 2 1,400 0 

190 190 190 UG/L 40.0 2 58,000 0 
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tNNt•&trt c,.'' , .. ,,. 

~: :;1;;;:;:.-::,:,,j;C 

36.0 0 

2.4 

8.2 0 

71.0 0 



SULFATE 

TABLE 4.25-5 (Continued) 

STATISTICAL SUMMARY OF MONITORING WELL GROUNDWATER ANALYTICAL RESULTS - IR-55 
HUNTERS POINT SIDPYARD, PARCEL D REMEDIAL INVESTIGATION 

311.000 1,000,000 656,000 UG/L 3,750 2 2 

SOLIDS TOTAL DISSOLVED SOLIDS 3,800,000 14,000,000 8,800,000 UG/L 15,000 2 2 

SALIN SALINITY 3.5 11.5 7 .5 PPT 0.005 2 2 
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Notes: 

CYAN 
EPA 
MCL 
NA\IQC 
O&G 
PCTMST 
PEST 
PPT 
PRG 
SALIN 
svoc 
TMICROB 
TDC 
TPHEXT 
TPHPRG 
TRPH 
UG/L 
voe 

a 

b 
C 
d 
e 

f 
g 
h 

TABLE 4.25-5 (Continued) 

STATISTICAL SUMMARY OF MONITORING WELL GROUNDWATER ANALYTICAL RESULTS- IR-55 
HUNTERS POINT SIDPYARD, PARCEL D REMEDIAL INVESTIGATION 

Cyanide 
U.S. Envirorrnental Protection Agency 
Maxinun contaminant level 
National Arrbient Water Quality Criteria 
Total oil and grease 
Percent moisture 
Pesticide/polychlorinated biphenyl 
Parts per thousand 
Preliminary remediation goal 
Salinity 
Semivolatile organic compound 
Coliform 
Total organic carbon 
Total petroleum hydrocarbons-extractable 
Total petroleun hydrocarbons-purgeable 
Total recoverable petroleum hydrocarbons 
Microgram per liter 
Volatile organic c~und 
Organic results of less than 10 are reported to one significant figure, and results of greater than or equal to 10 are reported to two significant figures. 
Inorganic results of less than 10 are reported to two significant figures, and results of greater than or equal to 10 are reported to three significant figures. 
Values that are not nondetects are COfll)ared to screening criteria before the significant figure rule is applied. Both the value and the screening criteria are 
then rounded for reporting purposes. 
Blank boxes indicate that screening critera have not been established for these analytes. 
Total nurber of sa~les analyzed 
Total nurber of sa~les showing concentrations greater than detection limit 
Total nurber of sa~les showing concentrations greater than tap water PRG 
California-modified PRGs were used for the following analytes: 1,2-Dibromo-3-chloropropane, benzo[a)pyrene, benzo[k]fluoranthene, cacinillTl, chromillTl VI, 
chrysene, lead, nickel, and tetrachtoroethylene (PCE). 
For the analytes listed below, Region IX PRGs are not available; therefore, PRGs for similar chemicals were used as follows: 

Analyte: 

2-Methylnapthalene 
Acenaph thyt ene 
Alpha-chlordane 
Aroclor-1260 
Benzo(g,h,i)perylene 
Delta BHC 
Endosul fan I 
Endosulfan sulfate 
Endrin aldehyde 
Endrin ketone 
Garrma-chlordane 
Phenanthrene 

Simi tar Analyte: 

Naphthalene 
Acenaphthene 
Chlordane 
Polychlorinated biphenyls 
Naphthalene 
HCH-technical 
Endosul fan 
Endosul fan 
Endrin 
Endrin 
Chlordane 
Naphthalene 

EPA Title 40 Code of Federal Regulations or California Code of Regulations Title 22 MCL used, whichever is more stringent 
Total nurber of sa~les showing concentrations greater than MCL 
Total nurber of sa~les showing concentrations greater than NA\JQC; 
NA\JQC based on 4-day average study of saltwater aquatic life 
Total nurber of sarrples showing concentrations greater than TPH, TRPH, or o&G screening level, not PRG value 
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Station Nllli:>er 

Sarrple Nl.lTDer 

Sarrple Date 

Metal (ug/L) 

ALUMINUM 
ARSENIC 
BARIUM 
CALCIUM 

COBALT 
COPPER 
IRON 
MAGNESIUM 

MANGANESE 
MOLYBDENUM 
NICKEL 
POTASSIUM 

SELENIUM 
SODIUM 
THALLIUM 
VANADIUM 

Volatile Organic Compound (ug/L) 

TRICHLOROETHENE 

TPH-Purgeable (ug/L) 

TPH-GASOL!NE 

TPH-Extractable (ug/L) 

TPH-MOTOR OIL 

Anion (ug/L) 

CHLORIDE 
FLUORIDE 
NITRATE 
SULFATE 

Solids (ug/L) 

TOTAL DISSOLVED SOLIDS 

TABLE 4.25-6 

MONITORING WELL GROUNDWATER ANALYTICAL RESULTS- IR-55 
HUNTERS POINT SIDPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR55MU01A 

9440X511 

10/06/94 

ND (315) 
NO (8.5) 

77.4 
228,000 

IR55MU01A 

9440X512 

10/06/94 

IR55MU01A IR55MU01A IR55MU02A 

9606U086 9611J933 9440A130 

02/09/96 03/15/96 10/07/94 

NO (1 ~5~ ND co.¾o~ ~g;2.;~g~ ; ~~ g:g ND (3~5~ 
ND (225) ND (93.6) NO (11.0) 14.4 ND (36.1) 
411,000 294,000 84,100 167,000 224,000 

NO (12.2) ND (5. 1) ND (2.4) 3.3 NO (3.6) 
4,510,000 < :!~j~:Z~~·•·•••·•••·•·• }•·•·• 1,010;000 1,600,000 2,8402000 
NO (10.0) NO ( .9) ND ( 1. 9) ND ( .0) 

4.7 4.7 11.2 9.1 2.6 

ND (10) ND ( 10) 0.4 NO (0.5) NA 

ND (50) NO (50) ND (50) NO (50) NO (37) 

ND ( 150) NO (240) NO (100) 98 NO (270) 

NA NA NA 1,870,000 NA 
NA NA NA 550 NA 
NA NA NA 190 NA 
NA NA NA 311,000 NA 

NA NA NA 3,800,000 NA 
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IR55MU02A 

9440A131 

10/07/94 

1.3 
ND (0.30) 
ND (10.1) 

225,000 

NA 

NO (25) 

420 

NA 
NA 
NA 
NA 

NA 

IR55MU02A 

9605U050 

01/30/96 

258 
ND (2.9) 

61.8 
72,700 

1.0 
ND (4.4) 

353 
99,000 

3.6 
1,020;000 

ND ( • 9) 
6.1 

NO (0.5) 

36 

65 

NA 
NA 
NA 
NA 

NA 



Station Nutber 

Sanple Hurber 

Sarrple Date 

pH (pH units) 
PH 

Salinity (ppt) 

SALINITY 

TABLE 4.25-6 (Continued) 

MONITORING WELL GROUNDWATER ANALYTICAL RESL"LTS · IR-55 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR55MW01A IR55M\I01A I R55M\I01A IR5~01A IR55MW0ZA 

9440X511 91,40X512 9606W086 9611J933 9440A130 

10/06/94 10/06/94 02/09/96 03/15/96 10/07/94 

7.3 7.4 7.6 7.7 7.4 

NA NA NA 3.5 NA 
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IR55MW02A IR55MW02A 

9440A131 9605W050 

10/07/94 01/30/96 

7.5 7.7 

NA NA 



Station NLII'ber 

Sample NLII'ber 

Sample Date 

Metal (ug/L) 

ALUMINUM 
ARSENIC 
BARIUM 
CALCIUM 

COBALT 
COPPER 
IRON 
MAGNESIUM 

MANGANESE 
MOLYBDENUM 
NICKEL 
POTASSIUM 

SELENIUM 
SOOIUM 
THALLIUM 
VANADIUM 

Volatile Organic Compound (ug/L) 

TRICHLOROETHENE 

TPH-Purgeable (ug/L) 

TPH-GASOLINE 

TPH-Extractable (ug/L) 

TPH-MOTOR OIL 

Anion (ug/L) 

CHLORJOE 
FLUOR JOE 
NITRATE 
SULFATE 

Solids (ug/L) 

TOTAL DISSOLVED SOLIDS 

TABLE 4.25-6 (Continued) 

MONITORING WELL GROUNDWATER ANALYTICAL RESULTS - IR-55 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

JR55MU02A JR55MU04A IR55MU04A IR55MU04A JR55MU04A 

9609J900 9440X507 9440X508 9606U087 9611U166 

03/01/96 10/05/94 10/05/94 02/09/96 03/15/96 

N~D < l t ~l ~t~it!~~t n +~% ~gt~!in t n I i!!~!Z t t ~? i~~!]~nn 
117,000 125,000 134,000 198,000 227,000 

1.0 1.7 1.9 ND (0.40) ND (0.91) 
1.6 ND (0.30) ND (0.30) ND (0.50) NO (0.50) 

ND (11.0) ND (817) ND (866) 3,000 3,190 
205,000 289,000 315,000 495,000 550,000 

t ~ti~l~giH nn n ~i;~~~rt•· t n n ~~if~f~··· n•· n~gi~~~t n ttt fi~:i 
ND (1.8) 2.1 2.5 ND (0.73) ND (0.84) 

77,500 317,000 342,000 363,000 158,000 

ND (0.5) 

ND (50) 

200 

NA 
NA 
NA 
NA 

NA 

ND (10) 

ND (28) 

430 

NA 
NA 
NA 
NA 

NA 

ND (10) 

ND (50) 

ND (360) 

NA 
NA 
NA 
NA 

NA 
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ND (2.3) 
4,700,000 

ND (1.9) 
ND (0.40) 

ND (0.5) 

ND (50) 

ND (100) 

NA 
NA 
NA 
NA 

NA 

ND (2.3) 
4,0001000 

ND ( .9) 
ND (0.93) 

ND (0.5) 

ND (50) 

82 

7,840,000 
470 

ND (40.0) 
1,000,000 

14,000,000 



Station NllltJer 

sa~le Nlltber 

Sa;rple Date 

pH (pH units) 

PH 

Salinity (ppt) 

SALINITY 

TABLE 4.25-6 (Continued) 

MONITORING WELL GROUNDWATER ANALYTICAL RESULTS- IR-55 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR55MW02A !R55MW04A IR55MW04A !R55MW04A !R55M~04A 

9609J900 9440X507 9440X50B 9606~087 9611~166 

03/01/96 10/05/94 10/05/94 02/09/96 03/15/96 

7.0 7.3 7.4 7.2 7.3 
' 

NA i NA NA NA 11.5 

Notes: 

HA ~ot analyzed 
NDO Hot detected (detection l imlt in parentheses) 
pPt Parts per thousand 
µ,g/l Mfcrogram per liter 

• 
B 
s 

Detected concentration greater than u.s. Environmental Protection Agency Region IX preliminary remediation goals (PRG) for tap water 
Detected concentration greater than National Ambient ~ater Quality Criteria (NAWCC) based on 4~day average study of saltwater aquatic life 
Oetected concentration greater than maxilIU'n contaminant level (MCL) 
U.S. Envirorwoontal Protection Agency Title 40 Code of Federal Regulations or California Code of Regulations Titte 22 MCL used. whichever is more stringent 

Detected concentration greater than at least one screening criterion. 
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TABLE 4.25-7 

SUMMARY OF HYDROPUNCH GROUNDWATER ANALYTICAL TESTS - IR-55 
HUNTERS POINT SIDPYARD, PARCEL D REMEDIAL INVESTIGATION 

~ 
0 "' r z r ~ 0 r C, 

z ~ ~ ~ ~ z 0 "' X "' 8 "' z X < :,: r ~ u u "' "-
"' "' < 8 r C, z r ~ ► ~ ~ 0 u z z i z ~ z ► "' ~ < u "' z z < 0 > 0 "- "-STATION NO. SAMPLE NO. < < u u 0 :,: "- "- "- "- "- ~ ~ ~ r r r r 

IR55B016 

IR55B017 

IR55B018 

IR55B019 

IR55B020 

IR55B021 

Notes: 

CHROM 
CYAN 
DIOXIN 
O&G 
PAH 
PCTMST 
PEST 
PHYS 
SALIM 
svoc 
SOLIOS 
TOC 
TMICROB 
TPHEXT 
TPHPRG 
TRPH 
voe 

9420L461 

9419L44B 

9419L454 

9420L467 

9421L482 

9421L4BB 

CHROMIUM VI 
Cyanide 
Dioxins and Furans 
Total oil and grease 
Polynuclear aromatic hydrocarbons 
Percent moisture 
Pesticides/polychlorinated biphenyls 
Phy~i~al characteristic 
Sal1n1ty 
Semivolatile organic compounds 
Total dissolved solids 
Total organic carbon 
Coliform 
Total petroleun hydrocarbons~extractable 
Total petroleun hydrocarbons~purgeable 
Total recoverable petroleum hydrocarbons 
Volatile organic compounds 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ 

✓ 

✓ 
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z 
"- 8 "' r > 

✓ 

✓ 

✓ 



voe 2-BUTANONE 

svoc 2-METHYLNAPHTHALENE 

NAPHTHALENE 

TPHPRG TPH·GASOLINE 

TPHEXT TPH·MOTOR OIL 

TABLE 4.25-8 

STATISTICAL SUMMARY OF HYDROPUNCH GROUNDWATER ANALYTICAL RESULTS- IR-55 
HUNTERS POINT SlliPYARD, PARCEL D REMEDIAL INVESTIGATION 

13 47 32 UG/L 5 3 3 1,900 0 

0.5 0.5 0.5 UG/L 10 3 240 0 

0.6 0.6 0.6 UG/L 10 3 240 0 

28 28 28 UG/L 50 3 100 Oi 

250 340 300 UG/L 100 3 2 100 2i 
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Notes: 

CYAN 
EPA 
MCL 
NAWQC 
O&G 
PCTMST 
PEST 
PPT 
PRG 
SALIN 
svoc 
TMICROB 
TOC 
TPHEXT 
TPHPRG 
TRPH 
UG/L 
voe 
a 

b 
C 
d 
e 

f 
g 
h 

TABLE 4.25-8 (Continued) 

STATISTICAL SUMMARY OF HYDROPUNCH GROUNDWATER ANALYTICAL RESULTS - IR-55 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Cyanide 
U.S. Envirornlental Protection Agency 
Maxirrun contaminant level 
National Ambient Water Quality criteria 
Total oil and grease 
Percent moisture 
Pesticide/polychlorinated biphenyt 
Parts per thousand 
Preliminary remediation goal 
Salinity 
semivolatile organic c~und 
Coliform 
Total organic carbon 
Total petroleun hydrocarbons-extractable 
Total petroleUTI hydrocarOOns-purgeable 
Total recoverable petroleun hydrocarOOns 
Microgram per liter 
Volatile organic c~und 

Organic results of less than 10 are reported to one significant figure, and results of greater than or equal to 10 are reported to two significant figures. 
Inorganic results of less than 10 are reported to two significant figures, and results of greater than or equal to 10 are reported to three significant figures. 
Values that are not nondetects are c~red to screening criteria before the significant figure rule is applied. Both the value and the screening criteria are 
then rounded for reporting purposes. 
Blank boxes indicate that screening critera have not been established for these analytes. 
Total nUTber of salfl)les analyzed 
Total nUTber of sarrples show1ng concentrations greater than detection limit 
Total nUTber of sarrples showing concentrations greater than tap water PRG 
California-modified PRGs were used for the following analytes: 1,2-Dibromo-3-chloropropane, benzo[a}pyrene, benzo[k]ftuoranthene, caCIUiun, chromiun VI, 
chrysene, lead, nickel, and tetrachloroethylene (PCE). 
For the analytes listed below, Region IX PRGs are not available; therefore, PRGs for similar chemicals were used as follows: 

Analyte: 

2-Methylnapthalene 
Acenaphthylene 
Alpha-chlordane 
Aroclor-1260 
Benzo(g,h,i)perylene 
Del ta BHC 
Endosul fan I 
Endosutfan sulfate 
Endrin aldehyde 
Enclrin ketone 
Garrma-chlordane 
Phenanthrene 

Simi tar Analyte: 

Naphthalene 
Acenaphthene 
Chlordane 
Potychlorinated biphenyls 
Naphthalene 
HCH-technical 
Endosulfan 
Enclosul fan 
Enclrin 
Endrin 
Chlordane 
Naphthalene 

EPA Title 40 Code of Federal Regulations or California Code of Regulations Title 22 MCL used, whichever is more stringent 
Total nUTber of sarrples showing concentrations greater than MCL 
Total nUTber of salfl)les showing concentrations greater than NAWC:C; 
NAWQC based on 4-day average stu::fy of saltwater aquatic life 
Total nUTber of sairples showing concentrations greater than TPH, TRPH, or o&G screening level, not PRG value 
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TABLE 4.25-9 

HYDROPUNCH GROUNDWATER ANALYTICAL RESULTS· IR-55 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

station Nlffl::>er IR55B016 IR55B017 IR55B018 IR55B019 

sa~te Nll!lber 9420L461 9419L448 9419L454 9420L467 

Sample Date 05/16/94 05/13/94 05/13/94 05/17/94 

Volatile Organic Compound (ug/L) 
2-BUTANONE 36 47 13 NA 

Semivolatile Organic Compound (ug/L) 
2-METHYLNAPHTHALENE NA NA I NA 0.5 
NAPHTHALENE NA NA NA 0.6 

TPH-Purgeable (ug/L) 
TPH-GASOLINE ND (50) 28 ND (50) NA 

TPH-Extractable (ug/L) 
TPH·MOTOR 01 L ND (140) 340 250 NA 

Notes: 

NA Not analyzed 
ND() Not detected (detection limit in parentheses} 
~g/L Microgram per liter 
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TABLE 4.29-1 

SUMMARY OF SOIL ANALYTICAL TESTS- IR-68 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

"' 0 "' r z r "' 0 r C, 
2 "' ,: 

>< 
J "' :: ~ ~ >< ~ 

0 w 0 2 -= ,: r "' u u w "- X 

2 "' ~ -= 0 r C, X r "' >- J J 0 i' u X X "- u 
SAMPLE NO. "' X >- w "" -= u w X X -= 0 > 0 "- "- ~ 0 STATION NO. -= -= u u 0 " 0 "- "- "- "- "- "' "' "' r r r r r > 

IR68B001 9537J188 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR68B001 9537J189 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR68B001 9537J190 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR68B001 9537J191 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR68B002 9537J184 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

I R68B002 9537J185 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR68B002 9537J186 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR68B002 9537J187 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR68B003 9537J192 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR68B003 9537J193 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR68B003 9537J194 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR68B003 9537J195 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR68B004 9537J196 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR68B004 9537J197 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR68B004 9537J198 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR68B004 9537J199 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR68B005 9543W052 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR68B005 9543W053 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR68B005 9543W054 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR68B005 9543W055 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR68B006 9543W056 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR68B006 9543W057 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR68B006 9543W058 ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR68B007 9604J778 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR68B007 9604J779 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR68B007 9604J780 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR68B007 9604J781 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR68B008 9604J774 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR68B008 9604J775 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR68B008 9604J776 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR68BOOB 9604J777 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR68B009 9604J770 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR68B009 9604J771 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR68B009 9604J772 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR68B009 9604J773 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 
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Notes: 

CHROM 
CYAN 
DIOXIN 
O&G 
PAH 
PCTMST 
PEST 
PHYS 
SALIN 
svoc 
SOLIDS 
TOC 
TMICROB 
TPHEXT 
TPHPRG 
TRPH 
voe 

TABLE 4.29-1 (Continued) 

SUMMARY OF SOIL ANALYTICAL TESTS - IR-68 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

CHROMIUM VI 
Cyanide 
Dioxins and Furans 
Total oil and grease 
Polynuclear aromatic hydrocarbons 
Percent moisture 
Pesticides/polychlorinated biphenyls 
Phy~i~al characteristic 
Sal1mty 
Semivolatile organic compounds 
Total dissolved solids 
Total organic carbon 
Coliform 
Total petroleum hydrocarbons~extractable 
Total petroleum hydrocarbons~purgeable 
Total recoverable petroleum hydrocarbons 
Volatile organic compounds 
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METAL ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

MOLYBDENUM 

NICKEL 

POTASSIUM 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

TABLE 4.29-2 

STATISTICAL SUMMARY OF SOIL ANALYTICAL RESULTS- IR-68 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

2,610 30,300 14,300 MG/KG 2.4 35 35 76,700 

0.46 2.3 1.2 MG/KG 0.54 35 19 30.7 

0.39 13.6 5. 1 MG/KG 0.48 35 23 0.32 

6.0 437 42.0 MG/KG 0.08 35 35 5,340 

0.21 0.56 0.45 MG/KG 0.02 35 5 0.14 

0.45 0.64 0.55 MG/KG 0.04 35 2 9.0 

1,230 31,700 12,100 MG/KG 2. 1 35 35 

17.5 151 57.5 MG/KG 0.10 35 35 211 

3.7 38.1 17.7 MG/KG 0.10 35 35 

3.1 141 42.4 MG/KG 0.15 35 34 2,850 

6,740 42,200 24,400 MG/KG 2.8 35 35 

2.2 750 42.2 MG/KG 0.23 35 35 130 

1,430 29,800 12,600 MG/KG 1.8 35 35 

112 2,600 611 MG/KG 0.05 35 35 382 

0.06 0.45 0.22 MG/KG 0.04 35 8 23.0 

10.7 10.7 10.7 MG/KG 0.30 35 383 

16.5 118 49.5 MG/KG 0.24 35 35 150 

287 1,660 847 MG/KG 8.9 35 35 

130 1,040 285 MG/KG 24.0 35 17 

2.0 2.0 2.0 MG/KG 0.46 35 

14.6 137 49.3 MG/KG 0.15 35 35 537 

17.3 572 89.0 MG/KG 0.25 35 34 23,000 
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0 100,000 0 

0 681 0 9.05 0 

23 2.0 20 11.10 

0 100,000 0 314.36 

5 1.1 0 0.71 0 

0 852 0 3.14 0 

0 1,580 0 h 0 

h 

0 63,300 0 124.31 

2 1,000 0 8.99 16 

23 8,300 0 1431.18 

0 511 0 2.28 0 

0 8,520 0 2.68 

0 34,100 0 h 0 

0.81 

0 11,900 0 117.17 

0 100,000 0 109.86 6 



BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

CHRYSENE 

FLUORANTHENE 

PHENANTHRENE 

PYRENE 

PEST ENDRIN KETONE 

HEPTACHLOR EPDXIDE 

ARDCLOR-1254 

AROCLOR-1260 

TPHPRG TPH-GASDLINE 

TPHEXT TPH-DIESEL 

TPH-MOTOR OIL 

TRPH TRPH 

TABLE 4.29-2 (Continued) 

STATISTICAL SUMMARY OF SOIL A,"IALYTICAL RESULTS- IR-68 
IDJNTERS POINT SIIlPYARD, PARCEL D REMEDIAL INVESTIGATION 

220 220 220 UG/KG 410 32 61 

240 250 250 UG/KG 350 33 2 610 

160 220 190 UG/KG 350 34 2 6, 100 

28 320 150 UG/KG 360 34 4 2,600,000 

170 240 210 UG/KG 350 34 2 800,000 

20 640 310 UG/KG 360 34 4 2,000,000 

15 15 15 UG/KG 7 35 20,000 

4 4 4 UG/KG 4 35 49 

130 130 130 UG/KG 71 35 1,400 

31 440 150 UG/KG 79 35 10 66 

0.4 0.5 0.5 MG/KG 0.6 35 2 100 

6 5,000 410 MG/KG 340 35 13 1,000 

7 46,000 2,100 MG/KG zoo 35 23 1,000 

9 2,200 230 MG/KG 17 35 22 1,000 
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260 0 

0 2,600 0 

0 24,000 0 

0 27,000,000 0 

0 800,000 0 

0 20,000,000 0 

0 200,000 0 

0 210 0 

0 19,000 0 

6 340 2 

Oi 

1 i 

1 i 

1 i 



Notes: 

CYAN 
EPA 
HPAL 
MG/KG 
O&G 
PCTMST 
PEST 
PHYS 
PRG 
SALIN 
svoc 
TMICROB 
TOC 
TPHEXT 
TPHPRG 
TRPH 
UG/KG 
voe 

a 

b 
C 

d 
e 
f 

g 
h 

TABLE 4.29-2 (Continued) 

STATISTICAL SUMMARY OF SOIL ANALYTICAL RESULTS- IR-68 
HUNTERS POINT SIDPYARD, PARCEL D REMEDIAL INVESTIGATION 

Cyanide 
U.S. Environmental Protection Agency 
Hunters Point ambient level 
Milligram per kilogram 
Total oil and grease 
Percent moisture 
Pesticide/polychlorinated biphenyl 
Physical characteristic 
Preliminary remediation goal 
Salinity 
Semivolatile organic compound 
Coliform 
Total organic carbon 
Total petroleum hydrocarbons-extractable 
Total petroleum hydrocarbons-purgeable 
Total recoverable petroleum hydrocarbons 
Microgram per kilogram 
Volatile organic compound 

Organic results of less than 10 are reported to one significant figure, and results of greater than or equal to 10 are reported to two significant figures. 
Inorganic results of less than 10 are reported to two significant figures, and results of greater than or equal to 10 are reported to three significant figures. 
Values that are not nondetects are compared to screening criteria before the significant figure rule is applied. Both the value and the screening criteria are 
then rounded for reporting purposes. 
Blank boxes indicate that screening critera have not been established for these analytes. 
Total number of samples analyzed 
Total number of samples showing concentrations greater than detection limit 
Total nl.Dnber of samples showing concentrations greater than residential PRG 
Total number of samples showing concentrations greater than industrial PRG 
California-modified PRGs were used for the following analytes: 1,2-Dibromo-3-chloropropane, benzo[a]pyrene, benzo[kJfluoranthene, cadmium, chromium VI, 
chrysene, lead, nickel, and tetrachloroethylene (PCE). 
for the analytes listed below, Region IX PRGs are not available; therefore, PRGs for similar chemicals were used as follows: 

Analyte: 

2-Methylnapthalene 
Acenaph thy l ene 
Alpha-chlordane 
Aroclor-1260 
Benzo(g,h,i)perylene 
Del ta BHC 
Endosul fan I 
Endosulfan sulfate 
Endrin aldehyde 
Endrin ketone 
Ganma-chlordane 
Phenanthrene 

Similar Analyte: 

Naphthalene 
Acenaphthene 
Chlordane 
Polychlorinated biphenyls 
Naphthalene 
HCH-technical 
Endosul fan 
Endosulfan 
Endrin 
Endrin 
Chlordane 
Naphthalene 

Total number of samples showing concentrations greater than HPAL 
HPALs for chromium, cobalt, and nickel are based on the concentration of magnesium in each sample; thus, no single value applies to all samples. 
The range of HPAL values for chromium, cobalt, and nickel are 50.608 to 410.247, 11.462 to 55.264, and 37.080 to 660.349 mg/kg respectively. 
Total number of samples showing concentrations greater than TPH, TRPH, or O&G screening level, not PRG value 
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TABLE 4.29-3 

SOIL ANALYTICAL RESULTS- IR-68 
HUNTERS POINT SlllPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Number 

Sampling Depth (feet bgs) 

Sample Number 

Sample Date 

Metal (mg/kg) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 

COBALT 
COPPER 
IRON 
LEAD 

MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 

NICKEL 
POTASSIUM 
SODIUM 
THALLIUM 

VANADIUM 
ZINC 

!R68B001 

0.75 

9537J188 

09/11/95 

16,100 

moririi rnnn 
36.1 

14.6 
37.5 

n ~~;§f&t 

nn~)g r 
ND (0.05) 
ND (0.33) 

33.4 
1,320 

271 
ND (0.46) 

48.6 
84.5 

Semivolatile Organic Compound (uglkg) 

BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
CHRYSENE 

ND (350) 
NA 
NA 

ND (350) 

FLUORANTHENE ND (350) 
PHENANTHRENE ND (350) 
PYRENE ND (350) 

Pesticide/Polychlorinated Biphenyl (uglkg) 

ENDRJN KETONE 
HEPTACHLOR EPOX!DE 
AROCLOR-1254 

ND (4) 
ND (2) 

NO (36) 

IR68B001 

2.50 

9537J189 

09/11/95 

21,700 
ND (0.63) 
ND (0.58) 

9.2 

ND (0.02) 
ND (0.04) 

8,930 
64.3 

24.3 
47.3 

30,200 
3.7 

-- ---
ND (0. 18) 
ND (0.25) 

59.6 
556 

ND (25.8) 
ND (1.3) 

57.0 
40.9 

NO (340) 
ND (340) 
NO (340) 
NO (340) 

NO (340) 
NO (340) 
ND (340) 

ND (4) 
ND (2) 

ND (35) 

IR68B001 

5.25 

9537J190 

09/11/95 

27,400 
1.0 

ND (1.2) 
20.4 

ND (0.02) 
ND (0.04) 

26,500 
86.4 

ntliifl~ 
ND (0.08) 
ND (0.25) 

65.6 
984 

ND (26.0) 
ND (0.91) 

78.2 
65.3 

ND (350) 
ND (3,500) 
ND (3,500) 

ND (350) 

ND (350) 
ND (350) 
ND (350) 

ND (7) 
ND (4) 

ND (70) 

IR68B001 

10 .25 

9537J191 

09/11/95 

NO (0.02) 
ND (0.05) 

6,200 
31. 1 

7.7 
6.3 

12,800 
3.7 

4,770 
264 

ND (0.06) 
ND (0.28) 

25.9 
819 
221 

ND (1.0) 

24.6 
26.2 

ND (12,000) 
ND (12,000) 
ND (12,000) 
ND (12,000) 

ND (12,000) 
ND (12,000) 
NO (12,000) 

ND (4) 
NO (2) 

ND (39) 

IR68B002 

0. 75 

9537 J184 

09/11/95 

f:HtttH@i1li?H 
ND (0.04) 

3,930 
63.7 

51.5 
1, 190 

326 
ND (0.41) 

51.0 
62.2 

ND (11,000) 
ND (11,000) 
ND (11,000) 
ND (11,000) 

ND (11,000) 
ND (11,000) 
ND (11,000) 

ND (4) 
ND (2) 

ND (36) 

IR68B002 IR68B002 

2.75 5.25 

9537J185 9537J186 

09/11/95 09/11/95 

26,400 20,400 
ND (0.63) 0.75 

ND (1.3) ND (0.57) 
9.8 10.4 

ND (0.02) ND (0.02) 
ND (0.04) ND (0.04) 

20,300 30,000 
79.7 71.4 

31.2 20.6 
46.1 33.3 

37,300 24,000 
3.0 2.6 

tit1g~r nn t nrfiig~ nr 
0.45 NO (0.06) 

NO (0.25) ND (0.24) 

59.6 54.4 
488 638 

ND (26.1) ND (25.3) 
ND (0.81) ND (0.60) 

74.4 52.8 
48.0 42.5 

ND (350) ND (340) 
ND (350) ND (340) 
ND (350) ND (340) 
ND (350) ND (340) 

ND (350) ND (340) 
ND (350) ND (340) 
ND (350) ND (340) 

ND (4) ND (3) 
ND (2) NO (2) 

ND (35) ND (34) 



TABLE 4.29-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-68 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Number IR688001 IR68B001 JR68B001 IR688001 IR688002 

Sampling Depth (feet bgs) 0.75 2.50 5.25 10.25 0.75 

Sample Number 9537J188 9537J189 9537J190 9537J191 9537J184 

Sample Date 09/11/95 09/11/95 09/11/95 09/11/95 09/11/95 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

AROCLOR-1260 NO (36) ND (35) 59 ND (39) ND (36) 

TPH-Purgeable (mg/kg) 

TPH-GASOLINE ND (0.5) ND (0.5) ND (0.5) 0.5 ND (0.5) 

TPH-Extractable (mg/kg) 

TPH-DIESEL ND (11) ND (10) 71 ND (12) NO ( 11) 
TPH·MOTOR OIL 21 10 310 12 ND (11) 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 

TRPH 390 42 2,200 37 12 

Percent Moisture(%) 

% SOLIDS 92.6 95.9 95.2 86. 1 92.1 

pH (pH units) 

PH 8.3 8.2 8.7 8.9 7.9 

Page 2 

IR68B002 IR68B002 

2. 75 5.25 

9537J185 9537J186 

09/11/95 09/11/95 

NO (35) ND (34) 

ND (0.5) NO (0.5) 

ND (11) 35 
ND ( 11) 65 

ND (11) 180 

94.7 98.0 

8.5 9.2 



TABLE 4.29-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-68 
HUNTERS POINT SIDPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Number 

Sampling Depth (feet bgs) 

Sample Number 

Sample Date 

Metal (mg/kg) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 

COBALT 
COPPER 
IRON 
LEAD 

MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 

NICKEL 
POTASSIUM 
SODIUM 
THALLIUM 

VANADIUM 
ZINC 

IR68B002 

10.25 

9537J187 

09/11/95 

3,680 
NO (0.72) 

NO (2.7) 

NO 
ND 

ND 
NO 

ND 

8.7 

(0.02) 
(0.05) 
8,860 

20.7 

6. 1 
4.6 

9,350 
2.6 

3,440 
229 

(0.06) 
(0.29) 

23.3 
650 
205 

(0. 71 J 

17.1 
21. 7 

Semivolatile Organic Compound (ug/kg) 

BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
CHRYSENE 

ND (390) 
ND (390) 
ND (390) 
NO (390) 

FLUORANTHENE NO (390) 
PHENANTHRENE ND (390) 
PYRENE NO (390) 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

ENDR IN KETONE 
HEPTACHLOR EPOXIOE 
AROCLOR-1254 

NO (4) 
NO (2) 

ND (40) 

IR68B003 

0.25 

9537J192 

09/11/95 

15.1 
-.038.4 

!R68B003 

2.75 

9537J193 

09/11/95 

18.2 
54.0 

n ~f:I~& w 

!R68B003 

5.25 

9537J194 

09/11/95 

NO 
21,700 
(0.65) 

ND (0.90) 
14.9 

ND (0.02) 
ND (0.04) 

21,900 
74.4 

23.9 
45. 1 

32,400 
7.1 

H ~.f~i~ •'' t / )&~a9~: n It f~~~~t 

ND 
NO 
ND 
ND 

ND 
ND 
NO 

ND (0.06) NO (0.13) 0.30 
ND (0.26) ND (0.61) NO (0.26) 

28.6 
1,660 

285 
NO (0.41) 

., < 

(11,000) 
(11,000) 
(11,000) 
(11,000) 

(11,000) 
(11,000) 
(11,000) 

NO (4) 
NO (2) 

ND (35) 

48.7 
1,400 

158 
ND (1.0) 

60.3 
99.7 

ND (350) 
ND (350) 
NO (350) 
NO (350) 

NO (350) 
NO (350) 
NO (350) 

ND (4) 
ND (2) 

NO (35) 

p,,.,.. ) 

62.7 
947 

NO (57.5) 
NO (1.6) 

75.2 
50.2 

NO (350) 
NO (350) 
NO (350) 
ND (350) 

NO (350) 
ND (350) 
NO (350) 

ND (4) 
NO (2) 

ND (36) 

!R68B003 

10.25 

9537J195 

09/11/95 

NO (O.OZJ 
NO (0.04) 

15,200 
39.5 

8.9 
12. 1 

12,700 
3.2 

7,380 
261 

ND (0.06) 
NO (0.27) 

30.5 
608 
174 

NO (0.46) 

26.1 
24.8 

NO (370) 
ND (370) 
NO (370) 
ND (370) 

NO (370) 
ND (370) 
NO (370) 

NO (4) 
NO (2) 

NO (37) 

!R68B004 

0.75 

9537J196 

09/11/95 

13,800 
.,.,.,,.,,,-,.,.,.,.,.,., .. , ... 1.,J,,.,.,.,.,.,.,.,.,.,.,.,.,.,.,., 
:,::::=:=::?r::4:d?t#t:;:::,=,=::❖: •• , • • • 

30.1 

ND (0.02) 
ND (0.04) 

9,560 
53.7 

9.8 
38.5 

l~1&8&n 
;g9z~gn 

ND (0.16) 
NO (0.28) 

32.0 
588 
130 

NO (0.40) 

47.1 
94 .1 

150 
NA 

240 
160 

210 
170 
640 

ND (7) 
NO (4) 

NO (69) 

IR68B004 

2. 75 

9537J197 

09/11/95 

4,300 
NO (0.64) 

NO (1.8) 
23.5 

ND (0.02) 
ND (0.04) 

1,230 
23.8 

3.7 
5.0 

6,740 
3.0 

1,430 
112 

ND (0.05) 
ND (0.26) 

16.5 
287 

ND (39.2) 
NO (0.41) 

16.4 
17.3 

ND (11,000) 
ND (11,000) 
NO (11,000) 
NO (11,000) 

NO (11,000) 
ND (11,000) 
NO (11,000) 

NO (4) 
NO (2) 

NO (35) 



TABLE 4.29-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-68 
HUNTERS POINf SIDPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Number !R68B002 IR68B003 IR68B003 IR68B003 IR68B003 

Sampling Depth (feet bgs) 10.25 0.25 2.75 5.25 10.25 

Sample Number 9537J187 9537J192 9537J193 9537J194 9537J195 

Sample Date 09/11/95 09/11/95 09/11/95 09/11/95 09/11/95 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

AROCLOR-1260 ND (40) ND (35) ND (35) ND (36) ND (37) 

TPH-Purgeable (mg/kg) 

TPH-GASOLINE ND (D.6) ND (D.5) ND (D.5) ND (D.5) ND (D.6) 

TPH-Extractable (mg/kg) 

TPH-DIESEL ND (12) ND C 11) ND C 11) 11 ND (11) 
TPH-MOTOR OIL ND (12) 13 ND C 11) 59 ND (11) 

Total Recoverable Petroleum Hydrocarhons (mg/kg) 
. TRPH ND (12) 28 81 22D ND (11) 

Percent Moisture (%) 

% SOLIDS 83.9 93.6 95.1 92·.7 88.9 

pH (pH units) 

PH 9.D 7.8 8.6 8.6 9.1 
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IR68B004 JR68B004 

0.75 2.75 

9537J196 9537J197 

09/11/95 09/11/95 

' 

ND (0.5) ND (0.5) 

56 16 
42D 67 

47D 36 

96.D 93.5 

8.8 8.5 



TABLE 4.29-3 (Continued) 

SOIL ANALYflCAL RESULTS- IR-68 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Number 

Sampling Depth (feet bgs) 

Sample Number 

Sample Date 

Metal (mg/kg) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 

COBALT 
COPPER 
IRON 
LEAD 

MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 

NICKEL 
POTASSIUM 
SODIUM 
THALLIUM 

VANADIUM 
ZINC 

IR68B004 

5.25 

9537J198 

09/11/95 

13,500 
NO (0. 70) 

ND (1.1) 
13.2 

ND (0.02) 
ND (0.05) 

13,100 
56.7 

16.9 
39.6 

n i;Jg&r 

ND (0.22) 
ND (0.28) 

46.0 
489 

ND (120) 
ND (0.44) 

43.7 
55.5 

Semivolatile Organic Compound (ug/kg) 

BENZO(A)ANTHRACENE ND (380) 
BENZO(A)PYRENE ND (380) 
BENZO(B)FLUORANTHENE NO (380) 
CHRYSENE ND (380) 

FLUORANTHENE ND (380) 
PHENANTHRENE NO (380) 
PYRENE NO (380) 

Pesticide/Polychlorinated Biphenyl (uglkg) 

ENDRIN KETONE NO (4) 
HEPTACHLOR EPOXIDE NO ( ZJ 
AROCLOR-1254 ND (39) 

IR68B004 

10.25 

9537J199 

09/11/95 

ND (0.02) 
ND (0.04) 

9,490 
27.3 

8.9 
11. 9 

11,800 
5.6 

6,330 
284 

ND (0.08) 
ND (0.27) 

26.7 
451 
163 

ND (0.43) 

21. 1 
25.0 

ND (370) 
ND (370) 
ND (370) 
NO (370) 

28 
NO (370) 

20 

ND (4) 
ND (2) 

ND (37) 

ND 
ND 
NO 
ND 

ND 
NO 
NO 

IR68B005 

0.13 

9543Y052 

10/23/95 

10,700 
·•••·•·•·•·••·•·•J•O•·•·•••••••·•••••• 
····•··•:v~·•fJ1t•············· 

129 

IR68B005 

3.50 

9543Y053 

10/23/95 

19,000 
0.96 

ND (1.3) 
19. 1 

ND (0.02) ND (0.02) 
0.64 ND (0.04) 

31,700 21,300 
62.9 73.4 

92.5 
1,360 

ND (280) 
ND (0.39) 

(34,000) 
(34,000) 
(34,000) 
(34,000) 

(34,000) 
(34,000) 
(34,000) 

NO (17) 
ND (9) 

ND (170) 

Paae 5 

I 

78.8 
768 

ND (270) 
NO (0.41) 

67.9 
88.8 

NO (350) 
NO (350) 
NO (350) 
NO (350) 

NO (350) 
NO (350) 
NO (350) 

NO (4) 
NO (2) 

ND (36) 

IR68B005 

5. 75 

9543W054 

10/23/95 

30,300 
1.4 

ND (0.69) 
11.9 

ND (0.02) 
ND (0.04) 

16.300 
97.3 

37.2 
50.7 

41,900 
7.0 

83.5 
623 

ND (26.5) 
NO (0.41) 

96.6 
55.0 

ND (350) 
ND (350) 
ND (350) 
NO (350) 

NO (350) 
NO (350) 
NO (350) 

ND (4) 
ND (2) 

ND (36) 

IR68B005 IR68B006 

10.25 0.50 

9543W055 9543W056 

10/23/95 10/23/95 

ND (0.02) ND (0.03) 
ND (0.05) ND (0.05) 

9,430 13,600 
26.2 151 

8.3 20.1 
ND (3.0J 56.4 

12
' r~~ / ~~&[g&n 

4, 100 
263 

ND (0.009) 
ND (0.29) 

31.1 
1,010 

ND (234) 
ND (0.46) 

23.2 
ND (25 .2) 

NO (400) 
ND (400) 
NO (400) 
NO (400) 

NO (400) 
NO (400) 
NO (400) 

NO (4) 
NO (2) 

NO (41) 

•urf 
n, 

118 
1,430 
1,040 

ND (0.48) 

cc n 

!Wt~~al~ ·r····· ····· 
NO (2, 100) 

ND (410) 

ND (410) 
NO (410) 
NO (410) 

NO (8) 
NO (4) 

ND (83) 



TABLE 4.29-3 (Con tinned) 

SOIL ANALYTICAL RESULTS- IR-68 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Number !R68B004 !R68B004 !R68B005 !R68B005 !R68B005 

Sampling Depth (feet bgs) 5.25 10.25 0.13 3.50 5.75 

Sample Number 9537J198 9537J199 9543~052 9543~053 9543~054 

Sample Date 09/11/95 09/11/95 10/23/95 10/23/95 10/23/95 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

AROCLOR-1260 NO (39) ND (37) 31 ND (36) 

TPH-Purgeable (mg/kg) 

TPH-GASOLINE ND (0.6) ND (0.6) ND (0.5) i ND (0.5) ND (0.5) 

TPH-Extractable (mg/kg) 

TPH-DfESEL ND ( 12) ND ( 11) 5,000 32 8 
TPH-MOTOR OIL 15 33 46,000 170 24 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 

TRPH ND (12) 26 ND (10) 240 ND (11) 

Percent Moisture (%) 

% SOLIDS 85.6 89.4 97.6 93.1 93.4 

pH (pH units) 

PH 9.0 9.0 8.8 8.6 8.5 
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!R68B005 !R68B006 

10.25 0.50 

9543~055 9543~056 

10/23/95 10/23/95 

ND (41) 

ND (0.6) ND (0.6) 

ND ( 12) 19 
ND ( 12) 270 

ND ( 12) 530 

81.9 79.8 

8.9 10.0 



TABLE 4.29-3 (Con tinned) 

SOIL ANALYTICAL RESULTS- IR-68 
HUNTERS POINT SlliPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Number 

Sampling Depth (feet bgs) 

Sample Number 

Sample Date 

Metal (mg/kg) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 

COBALT 
COPPER 
IRON 
LEAD 

MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 

NICKEL 
POTASSIUM 
SODIUM 
THALLIUM 

IR68B006 

3. 75 

9543Y057 

10/23/95 

ND (0.21) 
ND (0.04) 

6,300 
46.9 

, " 111 

IR68B006 

5. 75 

9543Y058 

10/23/95 

23,600 
2.3 

ND (2.3) 
46.3 

ND (0.02) 
ND (0.04) 

25,400 
95.0 

i/6*ot~3{ ••••••••••••? /t77~i~~~ r 

IR68B007 

0.50 

9604J778 

01/25/96 

1 ~B vs~~z1r 
2,640 
38.0 

18.8 
61.2 

H @iti~& 

NO (0.009) NO (0.06) 0.10 
NO (0.26) NO (0.25) NO (0.13) 

Semivolatile Organic Compound (ug/kg) 

BENZO(A)ANTHRACENE ND (360) 
BENZO(A)PYRENE ND (360) 
BENZO(B)FLUORANTHENE ND (360) 
CHRYSENE ND (360) 

FLUORANTHENE 39 
PHENANTHRENE ND (360) 
PYRENE 48 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

ENDRIN KETONE 
HEPTACHLOR EPOXIDE 
AROCLOR·1254 

15 
4 

NO (72) 

NA NO (370) 
NA NO (370) 
NA NO (370) 
NA NO (370) 

NA NO (370) 
NA NO (370) 
NA NO (370) 

NO (7) NO (4) 
ND (4) NO (2) 

130 ND (37) 

p;:,-,<=! 7 

IR68B007 

3.50 

9604J779 

01/25/96 

27,:□ i 

70.4 

ND (0.02) 
ND (0.05) 

14,500 
148 

38. 1 
122 

41,400 
2.2 

-- ---
NO (0.06) 
NO (0.14) 

ND (400) 
ND (400) 
ND (400) 
ND (400) 

ND (400) 
ND (400) 
ND (400) 

ND (4) 
ND (2) 

ND (40) 

IR68B007 

5.50 

9604J780 

01/25/96 

ND (0.02) 
ND (0.04) 

19,600 
63.7 

22.3 
40.5 

25,700 
2.4 

rJ&ii~r 
NO (0.05) 
NO (D.13) 

61.5 
436 
177 

ND (0.41) 

47.4 
39.6 

ND (350) 
ND (350) 
ND (350) 
ND (350) 

NO (350) 
NO (350) 
ND (350) 

ND (4) 
NO (2) 

NO (36) 

IR68B007 

9.50 

9604J781 

01/25/96 

ND (0.02) 
ND (0.05) 

8,670 
19.6 

6.4 
24.3 

9,280 
2.7 

3,540 
277 

ND (0.06) 
NO (0.14) 

28.0 
807 
310 

ND (0.45) 

15.4 
30.4 

NO (390) 
ND (390) 
NO (390) 
NO (390) 

ND (390) 
NO (390) 
ND (390) 

NO (4) 
NO (2) 

NO (39) 

IR68B008 

0.50 

9604J774 

01/25/96 

22,700 

iU t ffifi?iM 
29.1 

ND (0.02) 
ND (0.04) 

17,400 
88.0 

m [l!i~ii 
0.19 

ND (D.13) 

69.3 
761 
458 

NO (0.41) 

-

180 
ND (3,500) 

250 
220 

320 
240 
530 

NO (18) 
ND (9) 

NO (180) 

I 



TABLE 4.29-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-68 
IITJNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Number IR68B006 IR68B006 IR68B007 IR68B007 IR68B007 

Sampling Depth (feet bgs) 3.75 5. 75 0.50 3.50 5.50 

Sample Nl.DTlber 9543W057 9543W058 9604J778 9604J779 9604J780 

Sample Date 10/23/95 10/23/95 01/25/96 01/25/96 01/25/96 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

AROCLOR-1260 NO (72) 38 ND (40) ND (36) 
' TPH-Purgeable (mg/kg) 

TPH-GASOllNE ND (0.5) ND (0.5) ND (0.6) NO (0.6) ND (0.5) 

TPH-Extractable (mg/kg) 

TPH-DIESEL ND (11) NO (26) 26 NO ( 12) NO (11) 
TPH-MOTOR OIL 18 110 59 ND ( 12) ND (11) 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 

TRPH 75 85 160 NO ( 12) ND (11) 

Percent Moisture(%) 

% SOLIDS 92.4 94.4 89.9 82.8 93.3 

pH (pH units) 

PH 7.8 8.6 8.3 8.7 9.0 
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IR68B007 IR68B008 

9.50 0.50 

9604J781 9604J774 

01/25/96 01/25/96 

ND (39) 

NO (0.6) 0.4 

ND ( 12) 39 
ND ( 12) 200 

NO (12) 220 

84.9 93.5 

9.2 8.7 



TABLE 4.29-3 (Continned) 

SOIL ANALYTICAL RESULTS - IR-68 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Number 

Sampling Depth (feet bgs) 

Sample Number 

Sample Date 

Metal (mg/kg) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 

COBALT 
COPPER 
IRON 
LEAO 

MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 

NICKEL 
POTASSIUM 
SODIUM 
THALLIUM 

VANADIUM 
ZINC 

IR68B008 

3.50 

9604J775 

01/25/96 

3,020 

·'?2{"':f:~-,--~~---·? 
6.0 

ND (0.02) 
ND (0.04) 

5,340 
22.0 

ND 
ND 

ND 

5.4 
11.4 

8,680 
4.4 

3,190 
241 

(0.05) 
(0.12) 

22.3 
640 
244 

(0.39) 

15.2 
27.9 

Semivolatile Organic Compound (uglkg) 

BEN20(A)ANTHRACENE 
BENZO(A)PYRENE 
BEN20(8)FLUORANTHENE 
CHRYSENE 

ND (340) 
ND (340) 
ND (340) 
ND (340) 

FLUORANTHENE ND (340) 
PHENANTHRENE ND (340) 
PYRENE ND (340) 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

ENOR IN KETONE 
HEPTACHLOR EPOXIDE 
AROCLOR-1254 

ND (3) 
ND (2) 

ND (34) 

IR68B008 

5.50 

9604J776 

01/25/96 

ND (0.02) 
ND (0.05) 

5,740 
29.2 

•• 1~ 

4,080 
271 

ND (0.06) 
ND (0.14) 

28.6 
699 

ND (114) 
ND (0.43) 

21.0 
43.0 

ND (380) 
ND (380) 
ND (380) 
ND (380) 

ND (380) 
ND (380) 
ND (380) 

NO (4) 
NO (2) 

ND (38) 

IR68B008 

9.50 

9604J777 

01/25/96 

ND (0.02) 
ND (0.05) 

3,020 
21.5 

6.5 
4.0 

9,830 
2.5 

3,270 
191 

ND (0.06) 
ND (0.15) 

25.3 
609 
191 

ND (0.47) 

18.5 
22.3 

ND (410) 
ND (410) 
ND (410) 
ND (410) 

ND (410) 
ND (410) 
ND (410) 

ND (4) 
NO (2) 

NO (41) 

po·, 9 

IR68B009 

0.50 

9604J770 

01/25/96 

17,200 

l @1i1ii 
50.5 

20.9 
39.9 

n~~ri~gn 

ND 

ND 
ND 

IR68B009 

3.50 

9604J771 

01/25/96 

24,800 
1.8 

(0.31) 
29.9 

(D.02) 
(0.04) 
14,200 

116 

32.6 
48.0 

34,900 
2.2 

38.9 74.0 
1,570 478 

213 271 
ND (0.42) ND (0.42) 

so • 101 

ND (360) 
ND (3,600) 
ND (3,600) 

ND (360) 

ND (360) 
ND (360) 
ND (360) 

ND (4) 
ND (2) 

ND (37) 

' 
51.8 

ND (370) 
ND (370) 
ND (370) 
ND (370) 

ND (370) 
ND (370) 
ND (370) 

ND (4) 
ND (2) 

NO (37) 

IR68B009 IR68B009 

5.50 9.50 

9604J772 9604J773 

01/25/96 01/25/96 

ND (0.02) ND (0.02) 
ND (0.05) ND (0.05) 

2,5DO 5,070 
21. 7 17.5 

6.1 5.9 
3.5 3. 1 

9,350 
2.2 

8,580 
2.7 

3,300 2,710 
154 304 

0.06 ND (0.06) 
ND (0. 14) ND (0.14) 

25.4 22.9 
592 629 

ND (160) ND (169) 
ND (D.44) ND (0.45) 

16.8 14.6 
23.4 19.1 

ND (380) ND (390) 
ND (380) ND (390) 
ND (380) ND (390) 
ND (380) ND (390) 

ND (380) ND (390) 
ND (380) ND (390) 
ND (380) ND (390) 

ND (4) ND (4) 
ND (2) ND (2) 

ND (38) ND (40) 



TABLE 4.29-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-68 
HUNTERS POINT SIITPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Number IR688008 IR68B008 IR68B008 IR68B009 IR68B009 

Sampling Depth (feet bgs) 3.50 5.50 9.50 0.50 3.50 

Sample Number 9604J775 9604J776 9604Jm 9604J770 9604J771 

Sample Date 01/25/96 01/25/96 01/25/96 01/25/96 01/25/96 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

AROCLOR-1260 ND (34) NO (38) NO (41) 56 ND (37) 

TPH-Purgeahle (mg/kg) 

TPH-GASOLINE ND (0.5) NO (0.6) ND (0.6) NO (0.6) ND (0.6) 

TPH-Extractable (mg/kg) 

TPH-D IESEL ND ( 10) ND ( 11) ND ( 12) 8 6 
TPH-MOTOR OIL 11 40 ND ( 12) 34 7 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 

TRPH 9 ND (11) ND (12) 97 14 

Percent Moisture (%) 

% SOLIDS 97.7 88.3 81.2 91.1 89.7 

pH (pH units) 

PH 9.8 9.5 8.5 8.3 8. 1 

Notes: 

% Percent 
bgs Below ground surface 
mg/kg Milligram per kilogram 
NA Not analyzed 
ND() Not detected (detection limit in parentheses) 
~g/kg Microgram per kilogram 

IR68B009 

5.50 

9604J772 

01/25/96 

ND (38) 

ND (0.6) 

ND (12) 
ND (12) 

13 

86.7 

8.7 

* 
# 

Detected concentration greater than U.S. Environmental Protection Agency Region IX preliminary remediation goals (PRG) for residential use 
Detected concentration greater than U.S. Environmental Protection Agency Region IX PRG for industrial use 

a Detected concentration greater than the Hunters Point ambient level. 

[§] Detected concentration greater than at least one screening criterion. 
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!R68B009 

9.50 

9604JIB 

01/25/96 

ND ( 40) 

ND (0.6) 

I 

ND ( 12) 
ND (12) 

ND (12) 

84.3 

9.3 



TABLE 4.30-1 

SUMMARY OF SOIL ANALYTICAL TESTS - IR-69 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

"' 0 m 
~ z ~ "' 0 ~ "' z "' " ~ "' z 8 "' X "' 2 w 0 z X "' " ~ "' u ~ w 0. X m "' "' 0 ~ "' X ~ "' >- ~ ~ 0 u X X 0. u 

STATION NO. SAMPLE NO. 
z "' X >- w "" "' u w X X "' 0 > " 0 0. 0. "' ~ "' "' u u " " 0 0. 0. 0. 0. 0. "' "' "' ~ ~ ~ ~ ~ 

JR69B001 9536J 158 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

JR69B001 9536J159 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR69B001 9536J160 ✓ ✓ 

IR69B001 9536J161 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

JR69B001 9536J162 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

JR69B001 9536J163 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

JR69B001 9536J164 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

JR69B001 9536J165 ✓ ✓ 

JR69B001 9536J166 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

JR69B002 9536J167 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

JR69B002 9536J168 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

JR69B002 9536J169 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

JR69B002 9536J170 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR69B003 9536J171 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

JR69B003 9536J172 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR69B003 9536J173 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR69B003 9536J174 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR69B004 9536J179 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR69B004 9536J180 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR69B004 9536J181 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR69B004 9536J182 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR69B005 9536J175 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR69B005 9536J 176 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR69B005 9536J177 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR69B005 9536J178 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR698006 9605J827 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

JR69B006 9605J828 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR69B006 9605J829 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 
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Notes: 

CHROM 
CYAN 
DIOXIN 
O&G 
PAH 
PCTMST 
PEST 
PHYS 
SALIN 
svoc 
SOLIDS 
TOC 
TMICROB 
TPHEXT 
TPHPRG 
TRPH 
voe 

TABLE 4.30-1 (Continued) 

SUMMARY OF SOIL ANALYTICAL TESTS - IR-69 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

CHROMIUM VI 
Cyanide 
Dioxins and Furans 
Total oil and grease 
Polynuclear aromatic hydrocarbons 
Percent moisture 
Pesticides/polychlorinated biphenyls 
Phy~i~al characteristic 
Salinity 
Semivolatile organic compounds 
Total dissolved solids 
Total organic carbon 
Coliform 
Total petroleum hydrocarbonsMextractable 
Total petroleum hydrocarbonsMpurgeable 
Total recoverable petroleum hydrocarbons 
Volatile organic compounds 
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METAL ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

CAOMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

MOLYBDENUM 

NICKEL 

POTASSIUM 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

voe CARBON DISULF[DE 

TABLE 4.30-2 

STATISTICAL SUMMARY OF SOIL ANALYTICAL RESULTS- IR-69 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

3,310 29,000 8,790 MG/KG 3.7 26 26 76,700 

2.4 9.3 4.9 MG/KG 0.42 26 5 30.7 

2.9 13.9 5.8 MG/KG 0.58 26 22 0.32 

7.7 312 67.1 MG/KG 0.07 26 26 5,340 

0.92 0.92 0.92 MG/KG 0.04 26 9.0 

3,330 27,700 11,700 MG/KG 3.2 26 26 

20.6 158 52.8 MG/KG 0.37 26 26 211 

5.3 40.0 13. 1 MG/KG 0. 11 26 26 

2.3 135 35.1 MG/KG 0.17 26 26 2,850 

6,020 58,300 17,900 MG/KG 4.4 26 26 

2.1 916 68.3 MG/KG 0.32 26 26 130 

2;700 26,700 8,060 MG/KG 3.6 26 26 

156 1,980 558 MG/KG 0. 12 26 26 382 

0.07 0.38 0 .18 MG/KG 0.05 26 7 23.0 

1.0 3.7 2.4 MG/KG 0.17 26 2 383 

20.8 193 57.5 MG/KG 0.67 26 26 150 

596 4,310 1,230 MG/KG 6.0 26 26 

221 3,960 939 MG/KG 26.6 26 11 

0.65 3.5 2.3 MG/KG 0.42 26 5 

16.7 172 48.0 MG/KG 0.13 26 26 537 

17.7 1, 160 127 MG/KG 0.08 26 26 23,000 

10 10 10 UG/KG 15 21 16,000 
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0 100,000 0 

0 681 0 9.05 

22 2.0 22 11.10 2 

0 100,000 0 314.36 0 

0 852 0 3.14 0 

0 1,580 0 h 0 

h 0 

0 63,300 0 124.31 5 

3 1,000 0 8.99 11 

10 8,300 0 1431.18 3 

0 511 0 2.28 0 

0 8,520 0 2.68 

2 34,100 0 h D 

0.81 4 

0 11,900 0 117.17 3 

0 100,000 0 109.86 5 

0 52,000 0 



CHLOROFORM 

ETHYLBENZENE 

XYLENE (TOTAL) 

svoc BENZO(B)FLUORANTHENE 

FLUORANTHENE 

PYRENE 

PEST AROCLOR-1260 

TPHPRG TPH-GASOLINE 

TPHEXT TPH-DIESEL 

TPH-MOTOR OIL 

TRPH TRPH 

PHYS DRY BULK DENS I TY 

GRAIN SIZE ANALYSIS - %CLAY 

GRAIN SIZE ANALYSIS - %COBBLE. 

GRAIN SIZE ANALYSIS - %GRAVEL 

GRAIN SIZE ANALYSIS - r.SAND 

GRAIN SIZE ANALYSIS - Y.SILT 

MOISTURE CONTENT 

POROSITY 

\JET BULK DENSITY 

TDC TOTAL ORGANIC CARBON 

TABLE 4.30-2 (Continued) 

STATISTICAL SUMMARY OF SOIL ANALYTICAL RESULTS- IR-69 
HUNTERS POINT SIDPYARD, PARCEL D REMEDIAL INVESTIGATION 

7 3 UG/KG 25 21 3 530 

17 17 17 UG/KG 54 21 2,900,000 

220 220 220 UG/KG 54 21 980,000 

170 170 170 UG/KG 340 26 610 

180 230 210 UG/KG 360 26 2 2,600,000 

180 320 250 UG/KG 360 26 3 2,000,000 

19 370 190 UG/KG 110 26 2 66 

900 300 MG/KG 48 26 3 100 

6 6,000 500 MG/KG 190 26 14 1,000 

12 12,000 1,100 MG/KG 170 26 16 1,000 

13 34,000 2,500 MG/KG 90 26 15 1,000 

80 110 97 % 0 2 2 

6 34 20 % 0 2 2 

0 0 0 % 0 2 2 

0 3 2 % 0 2 2 

32 88 60 % 0 2 2 

2 34 18 % 0 2 2 

18 40 29 % 0 2 2 

33 53 43 % 0 2 2 

110 130 120 % 0 2 2 

810,000 810,000 810,000 UG/KG 100,000 2 

Page 2 

0 1,100 0 

0 3,100,000 0 

0 980,000 0 

0 2,600 0 

0 27,000,000 0 

0 20,000,000 0 

340 

1 i 

1 i 

2i 

2i 



Notes: 

CYAN 
EPA 
HPAL 
MG/KG 
O&G 
PCTMST 
PEST 
PHYS 
PRG 
SALIN 
svoc 
TMICROB 
TOC 
TPHEXT 
TPHPRG 
TRPH 
UG/KG 
voe 

a 

b 
C 

d 
e 
f 

g 
h 

TABLE 4.30-2 (Continued) 

STATISTICAL SUMMARY OF SOIL ANALYTICAL RESULTS- IR-69 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Cyanide 
U.S. Environmental Protection Agency 
Hunters Point ambient level 
Milligram per kilogram 
Total oil and grease 
Percent moisture 
Pesticide/polychlorinated biphenyl 
Physical characteristic 
Preliminary remediation goal 
Salinity 
Semivolatile organic compound 
Coliform 
Total organic carbon 
Total petroleum hydrocarbons-extractable 
Total petroleum hydrocarbons-purgeable 
Total recoverable petroleum hydrocarbons 
Microgram per kilogram 
Volatile organic compound 

Organic results of less than 10 are reported to one significant figure, and results of greater than or equal to 10 are reported to two significant figures. 
Inorganic results of less than 10 are reported to two significant figures, and results of greater than or equal to 10 are reported to three significant figures. 
Values that are not nondetects are compared to screening criteria before the significant figure rule is applied. Both the value and the screening criteria are 
then rounded for reporting purposes. 
Blank boxes indicate that screening critera have not been established for these analytes. 
Total number of samples analyzed 
Total number of samples show1ng concentrations greater than detection limit 
Total number of samples showing concentrations greater than residential PRG 
Total number of samples showing concentrations greater than industrial PRG 
California-modified PRGs were used for the following analytes: 1,2-Dibromo-3-chloropropane, benzo[a]pyrene, benzo[k]fluoranthene, cadmium, chromium VI, 
chrysene, lead, nickel, and tetrachloroethylene (PCE). 
For the analytes listed below, Region JX PRGs are not available; therefore, PRGs for similar chemicals were used as follows: 

Analyte: 

2-Methylnapthalene 
Acenaphthyl ene 
Alpha-chlordane 
Aroclor-1260 
Benzo(g,h,i)perylene 
Del ta BHC 
Endosulfan I 
Endosulfan sulfate 
Endrin aldehyde 
Endrin ketone 
Garrma-chlordane 
Phenanthrene 

Similar Analyte: 

Naphthalene 
Acenaphthene 
Chlordane 
Polychlorinated biphenyls 
Naphthalene 
HCH-technical 
Endosulfan 
Endosulfan 
Endrin 
Endrin 
Chlordane 
Naphthalene 

Total nl.Btlber of samples showing concentrations greater than HPAL 
HPALs for chromium, cobalt, and nickel are based on the concentration of magnesium in each sample; thus, no single value applies to all samples. 
The range of HPAL values for chromium, cobalt, and nickel are 78.409 to 380.329, 15.930 to 52.206, and 67.735 to 595.008 mg/kg respectively. 
Total nl.Btlber of samples showing concentrations greater than TPH, TRPH, or O&G screening level, not PRG value 
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TABLE 4.30-3 

SOIL ANALYTICAL RESULTS· IR-69 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Number 

Sampling Depth (feet bgs) 

Sample Number 

Sample Date 

!Metal (mg/kg) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 

COPPER 
IRON 
LEAD 
MAGNESIUM 

MANGANESE 
MERCURY 
MOLYBDENUM 
NICKEL 

POTASSIUM 
SODIUM 
THALLIUM 
VANADIUM 

ZINC 

IR69B001 

0. 75 

9536J15B 

09/06/95 

0.92 
15,600 

124 
30.0 

~ 

o.,s 
ND (0. 

1,470 
NO (26.8) 
NO (0.42) 

110 

~ 
Volatile Organic Compound (ug/kg) 

CARBON DISULFIDE 
CHLOROFORM 
ETHYLBENZENE 
XYLENE (TOTAL) 

NA 
NA 
NA 
NA 

Semivolatile Organic Compound (ug/kg) 

BENZO(B)FLUORANTHENE 
FLUORANTHENE 
PYRENE 

ND (3, 5DD) 
ND (350) 

180 

IR69B001 

5.25 

9536J159 

09/06/95 

4,480 
ND (0.45) 

ND (3.9) 
18.6 

NO (0.04) 
12,900 

29.9 
7.6 

6. 1 
11,000 

5.5 
4,560 

H!Mii•ii + ' 
ND (D.05) 
NO (0.19) 

34.8 

847 
NO (137) 

ND (0.43) 
20.5 

28.8 

ND (11) 
NO (11) 
ND (11) 
NO (11) 

ND (350) 
ND (350) 
NO (350) 

IR69B001 

9. 75 

9536J160 

09/06/95 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
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IR69B001 IR69B001 

10.25 14.75 

9536J161 9536J162 
. 

09/06/95 09/06/95 

4,790 4, 120 
ND (0.80) ND (0.87) 

ND (2.7) ND (2.6) 
15.9 15.2 

ND (0.05) NO (0.05) 
10,700 6,410 

32.7 27.6 
6.9 7.0 

235 179 
ND (0.06) ND (0.06) 
ND (0.21) ND (0.21) 

26.5 26.9 

674 707 
ND (79.9) NO (215) 
ND (0.47) ND (0.47) 

23.7 24.1 

30.6 95.1 

NO ( 12) ND (12) 
ND (12) ND ( 12) 
ND (12) ND ( 12) 
ND (12) ND (12) 

ND (380) NO (390) 
NO (380) ND (390) 
NO (380) NO (390) 

IR69B001 IR69B001 

20.25 30.25 

9536J163 9536J164 

09/06/95 09/06/95 

I 

3,600 5,660 
NO (0.51) rn~fi £~@!/j; n NO ( 2. 1) 

14.9 16.3 

NO (0.05) ND (0.05) 
6,470 24,100 
27.3 42.2 
5.3 10.1 

158 166 
O.D7 ND (0.06) 

NO (0.22) ND (0.27) 
21. 7 49.3 

630 1,650 
ND (489) 2,390 

ND (0.48) ND (0.50) 
20.D 22.2 

41.2 41. 1 

ND ( 12) ND ( 12) 
ND ( 12) NO ( 12) 
NO ( 12) ND ( 12) 
ND ( 12) ND ( 12) 

ND (4DD) NO (410) 
NO (400) ND (410) 
NO (400) NO (410) 



TABLE 4.30-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-69 
IITJNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Number IR69B001 IR69B001 IR69B001 IR69B001 !R69B001 

Sampling Depth (feet bgs) 0. 75 5.25 9.75 10.25 14. 75 

Sample Number 9536J158 9536J159 9536J160 9536J161 9536J162 

Sample Date 09/06/95 09/06/95 09/06/95 09/06/95 09/06/95 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

AROCLOR-1260 ND (36) NA ND (39) ND (40) 

TPH-Purgeable (mg/kg) 

TPH-GASOLINE ND (D.5) ND (0.5) NA ND (0.6) ND (D.6) 

TPH-Extractable (mg/kg) 

TPH-DIESEL 450 ND ( 11) NA 8 10 
TPH-MOTOR OIL 3,800 13 NA 41 42 

, Total Recoverable Petroleum Hydrocarbons (mg/kg) 

TRPH 2,400 ND (11) NA 92 37 

Percent Moisture (%) 

% SOLIDS 95.3 92.7 NA 85.8 84.4 

pH (pH units) 

PH 8.2 8.9 NA 8.6 9.5 

Physical Characteristic(%) 

DRY BULK DENSITY NA NA 110 NA NA 
GRAIN SIZE ANALYSIS - %CLAY NA NA 6 NA NA 
GRAIN SIZE ANALYSIS - %COBBLES NA NA NA NA 
GRAIN SIZE ANALYSIS - %GRAVEL NA NA 3 NA NA 

GRAIN SIZE ANALYSIS - %SAND NA NA 88 NA NA 
GRAIN SIZE ANALYSIS - %SILT NA NA 2 NA NA 
MOISTURE CONTENT NA NA 18 NA NA 
POROSITY NA NA 33 NA NA 

YET BULK DENSITY NA NA 130 NA NA 

Total Organic Carbon (ug/kg) 

TOTAL ORGANIC CARBON NA NA NO (120,000) NA NA 
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!R69B001 IR69B001 

20.25 30.25 

9536J163 9536J164 I 
09/06/95 09/06/95 

ND (40) ND (42) 

ND (0.6) ND (D.6) 

10 ND (12) 
63 ND (12) 

34 ND (12) 

82.8 80.4 

9.0 8.7 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 

NA NA 



TABLE 4.30-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-69 
HUNTERS POINf SIITPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station NLHTiber 

Sampling Depth (feet bgs) 

Sample Number 

Sample Date 

Metal (mg/kg) 

ALUMINUM 
1ANTIMONY 
ARSENIC 
BARIUM 

CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 

COPPER 
IRON 
LEAD 

!MAGNESIUM 

MANGANESE 
MERCURY 
MOLYBDENUM 
tHCKEL 

POTASSIUM 
SODIUM 
THALLIUM 
VANADIUM 

ZINC 

Volatile Organic Compound (ug/kg) 

CARBON DISULFIDE 
CHLOROFORM 
ETHYLBENZENE 
XYLENE (TOTAL) 

IR698001 

39. 75 

9536J165 

09/06/95 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

Semivolatile Organic Compound (ug/kg) 

BENZO(B)FLUORANTHENE 
FLUORANTHENE 
PYRENE 

NA 
NA 
NA 

IR698001 

40.25 

9536J166 

09/06/95 

ND (0.06) 
4,790 
67.0 
16.4 

32.4 
29,500 

8.8 
12,800 

303 
0.07 

ND (0.85) 
81.6 

4,310 
3,960 

ND (0.59) 
54.6 

80.6 

10 
ND (15) 
ND (15) 
NO (15) 

ND (480) 
ND (480) 
NO (480) 

IR69B002 IR69B002 IR698002 

0.25 2. 75 5.25 

9536J167 9536J168 9536J169 

09/08/95 09/08/95 09/08/95 

ND (0.04) ND (0.04) NO (0.04) 
11,300 10,400 7,460 

130 24.4 32.4 
30.0 7.0 6.8 

4.4 3. 1 

'' i~& 10,900 10,800 
4.0 2.8 

19, 100 3,950 4,390 

tir:1:19.$-0hif&:n 246 231 
0.28 ND (0.05) ND (0.05) 

NO (0.19) NO (0.19) NO (0.19) 
149 32. 1 33.6 

illliiiii II 11• 

880 727 

j @§§j@ V 
303 

ND (0.41) 
20.4 20.2 

26.6 19.8 

NA ND (10) NO (10) 
NA NO (10) NO < 10) 
NA NO (10) NO (10) 
NA ND (10) NO < 10) 

ND (340) 170 NO (340) 
ND (340) 180 ND (340) 
ND (340) 260 ND (340) 
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IR698002 

10.25 

9536J170 

09/08/95 

ND (0.05) 
8,590 
33.2 
7.3 

2.4 
11,200 

2.4 
3,430 

214 
NO (0.06) 
ND (0.21) 

25.3 

692 
NO (167) 

NO (0.47) 
29.3 

29.2 

ND ( 12) 
ND ( 12) 
NO (12) 
NO ( 12) 

ND (390) 
ND (390) 
ND (390) 

IR698003 

0.25 

9536J 171 

09/08/95 

25,200 

\]@if~I 
308 

ND (0.04) 
13,600 

130 
34.2 

22,700 

• 

I 

~ 
NA 
NA 
NA 
NA 

ND (340) 
ND (340) 
ND (340) 



TABLE 4.30-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-69 
HUNTERS POINf SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Number IR69B001 IR69B001 IR69B002 IR69B002 IR69B002 

Sampling Depth (feet bgs) 39. 75 40.25 0.25 2. 75 5.25 

Sample Number 9536J165 9536J166 9536J167 9536J168 9536J169 

Sample Date 09/06/95 09/06/95 09/08/95 09/08/95 09/08/95 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

AROCLOR-1260 NA NO (49) 19 NO (34) NO (34) 

TPH-Purgeable (mg/kg) 

TPH-GASOLINE NA NO (0.7) NO (0.5) NO (0.5) NO (0.5) 

, TPH-Extractable (mg/kg) 

TPH-DIESEL NA NO C 15) 120 130 ND (10) 
TPH-MDTOR OIL NA 12 640 36 ND (10) 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 

TRPH NA NO (15) 160 74 NO (10) 

Percent Moisture(%) 

% SOLIDS NA 67.6 95.7 96.6 96.7 

pH (pH units) 

PH NA 8.6 7.8 9.3 9.4 

Physical Characteristic ( % ) 

DRY BULK DENSITY 80 NA NA NA NA 
GRAIN SIZE ANALYSIS - %CLAY 34 NA NA NA NA 
GRAIN SIZE ANALYSIS - %COBBLES NA NA NA NA 
GRAIN SIZE ANALYSIS - %GRAVEL NA NA NA NA 

GRAIN SIZE ANALYSIS - r.SAND 32 NA NA NA NA 
GRAIN SIZE ANALYSIS - %SILT 34 NA NA NA NA 
MOISTURE CONTENT 40 NA NA NA NA 
POROSITY 53 NA NA NA NA 

~ET BULK DENSITY 110 NA NA NA NA 

Total Organic Carbon (ug/kg) 

TOTAL ORGANIC CARBON 810,000 NA NA NA NA 
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IR69B002 IR69B003 

10.25 0.25 

9536J170 9536J171 

09/08/95 09/08/95 

NO (39) NO (35) 

ND (0.6) ND (0.5) 

NO (12) 36 
NO (12) 340 

ND (12) 190 

84.9 96.1 

9.2 8.2 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 

NA NA 



Station Number 

Sampling Depth (feet bgs) 

Sample Number 

Sample Date 

Metal (mg/kg) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 

ND 

TABLE 4.30-3 (Continued) 

SOIL ANALYTICAL RESULTS - IR-69 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR69B003 IR69B003 IR69B003 IR69B004 IR69B004 IR69B004 

2.75 5.25 10.25 1.00 2.75 5.25 

9536J172 9536J173 9536J174 9536J179 9536J180 9536J181 

09/08/95 09/08/95 09/08/95 09/08/95 09/08/95 09/08/95 

(D.D4) NO (0.05) NO (0.04) NO (0.04) ND ( 0. 05) ND (0.04) 
20,600 21,600 7,380 

73.0 158 26.2 
8,84D 

26.5 
6,670 

28.4 
10,100 

23.4 
6.8 18.5 40.0 6.3 7.5 6. 1 

COPPER 63.3 ~ 3.3 

rn~~ , Jaili~~ ;: 9
• ~~g 

3.2 
11,300 

3.3 
11,600 

3.7 
10,400 

3.3 3.0 2.7 
MAGNESIUM 9,310 26,700 3,330 3,470 4,220 3,230 

IR69B004 

10.25 

9536J182 

09/08/95 

ND (0.05) 
7,990 
20.6 
5.4 

2.3 
8,540 

2.6 
2,870 

MANGANESE == - 210 265 
MERCURY I .. :·:~o;F I N□ c □.□5> N□ c □.□6> 
MOLYBDENUM e, 

0 

'" ND (0.19) ND (D.21) 

306 
ND (0.05) 
ND (0.19) 

258 
ND (0.06) 
ND (0.22) 

271 
ND (0.05) 
ND (0.19) 

NICKEL ,,.o 26.0 23.6 27.2 32.3 24.2 

Volatile Organic Compound (ug/kg) 

CARBON DISULFIDE 
CHLOROFORM 
ETHYLBENZENE 
XYLENE (TOTAL) 

ND 

816 
367 

(D.41) 
21. 7 

26.3 

ND (10) 
ND (10) 
ND (10) 
ND (10) 

Semivolatile Organic Compound (ug/kg) 

BENZO(B)FLUORANTHENE 
FLUORANTHENE 
PYRENE 

ND (340) 
ND (340) 
ND (340) 

ND 
NO 
ND 
NO 

ND 

960 
ND (196) 

ND (0.50) 
22.2 

84.0 26.2 

(11) ND ( 12) 
(11) ND ( 12) 
(11) ND ( 12) 
(11) ND ( 12) 

(380) ND (410) 
230 ND (410) 
320 ND (410) 
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835 
221 

ND (0.42) 
20.7 

24.9 

NA ND (10) ND ( 11) ND ( 12) 
NA ND (10) ND ( 11) ND ( 12) 
NA ND (10) ND ( 11) ND ( 12) 
NA ND (10) ND ( 11) ND ( 12) 

ND (360) ND (340) 
ND (360) ND (340) 

ND (350) 
ND (350) 

ND (380) 
ND (380) 

ND (360) ND (340) ND (350) ND (380) 



TABLE 4.30-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-69 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Number IR69B003 IR69B003 IR69B003 IR69B004 IR69B004 

Sampling Depth (feet bgs) 2.75 5.25 10.25 1.00 2.75 

Sample Number 9536J172 9536J173 9536J174 9536J179 9536J180 

Sample Date 09/08/95 09/08/95 09/08/95 09/08/95 09/08/95 

Pesticide/Polychlorinated Biphenyl (ug/kg) 
AROCLOR-1260 NO (34) NO (38) NO (42) NO (36) NO (35) 

TPH-Purgeable (mg/kg) 

TPH-GASOLINE ND (0.5) ND (0.6) NO (0.6) ND (0.5) ND (0.5) 

TPH-Extractable (mg/kg) 

TPH-DIESEL NO (10) 6 ND ( 12) 7 ND (10) 
TPH-MOTOR OIL ND (10) 39 ND ( 12) 53 ND (10) 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 

TRPH 13 16 ND ( 12) 23 ND (10) 

Percent Moisture (%) 

% SOLIDS 97.0 87.6 80.5 92.4 96.2 

pH (pH units) . 

PH 9.7 9.0 9.0 8.5 9.3 

Physical Characteristic(%) 

ORY BULK DENSITY NA NA NA NA NA 
GRAIN SIZE ANALYSIS - %CLAY NA NA NA NA NA GRAIN SIZE ANALYSIS - %COBBLES NA NA NA NA NA 
GRAIN SIZE ANALYSIS - %GRAVEL NA NA NA NA NA 

GRAIN SIZE ANALYSIS - %SAND NA NA NA NA NA 
GRAIN SIZE ANALYSIS - %SILT NA NA NA NA NA MOISTURE CONTENT NA NA NA NA NA 
POROSITY NA NA NA NA NA 
I.IET BULK DENSITY NA NA NA NA NA 

Total Organic Carbon (ug/kg) 

TOTAL ORGANIC CARBON NA NA NA NA NA 
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IR69B004 IR69B004 

5.25 10.25 

9536J181 9536J182 

09/08/95 09/08/95 

NO (35) NO (39) 

ND (0.5) ND (0.6) 

27 ND ( 12) 
33 ND (12) 

22 NO ( 12) 

95. 1 85.6 

9.4 8.8 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 

NA NA 



TABLE 4.30-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-69 
HUNTERS POINT SIIlPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Number 

Sampling Depth (feet bgs) 

Sample Number 

Sample Date 

Metal (mg/kg) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 

COPPER 
IRON 
LEAD 
MAGNESIUM 

MANGANESE 
MERCURY 
MOL YBOENUM 
NICKEL 

POTASSIUM 
SODIUM 
THALLIUM 
VANAOIUM 

ZINC 

Volatile Organic Compound (ng/kg) 

CARBON DISULFIDE 
CHLOROFORM 
ETHYLBENZENE 
XYLENE (TOTAL) 

IR69B005 

0.75 

9536J175 

09/08/95 

ND (0.04) 
13,700 

106 
28.7 

idiiltfo·A 5: :•.•·•·•·•· 
0.13 

ND (0.19) 
116 

83.1 

NA 
NA 
NA 
NA 

Semivolatile Organic Compound (ug/kg) 

BENZO(B)FLUORANTHENE 
FLUORANTHENE 
PYRENE 

ND (350) 
ND (350) 
ND (350) 

IR69B005 

2.75 

9536J176 

09/08/95 

ND (0.04) 
3,330 

28.6 
6.8 

3.4 
10,500 

2.4 
3,810 

156 
ND (0.05) 
ND (0.19) 

29.0 

862 
ND (69.0) 

0.65 
21. 1 

24.1 

ND C 11) 
ND C 11) 
ND C 11) 
NO < 11) 

ND (35D) 
ND (350) 
ND (350) 

IR69B005 

5.25 

9536J177 

09/08/95 

ND (0.05) 
5,900 
24.5 
7.0 

3. 1 
10,300 

2.5 
3,640 

IR69B005 

10.25 

9536J178 

09/08/95 

ND (0.04) 
27,700 

20.8 
5. 7 

2.4 
8,860 

2. 1 
2,700 

IR69B006 

0.25 

9605J827 

01/31/96 

ND (0.04) 
14,000 

83.5 
18.2 

'~ 
11, 100 

t!Mi f n••· MMli:Hf n•. nn n i@JW 
ND (D.06) ND (0.05) ND (0.17) 
ND (0.21) ND (0.19) 1.0 

29.9 20.8 70.5 

918 625 1 260 
ND (110) 450 ND (76.2) 

ND (0.46) ND (0.42) NO (0.41) 
19.9 17.0 69.9 

24.6 17. 7 
' 

ND (11) ND C 10) ND (54) 
ND (11) ND C 10) 7 
ND (11) ND (10) 17 
ND (11) ND (10) 220 

ND (380) ND (350) ND (11,000) 
ND (380) ND (350) ND (11,000) 
ND (380) ND (350) ND (11,000) 
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' 

IR69B006 

2.25 

9605JB28 

01/31/96 

ND (0.04) 
12,900 

25. 1 
7.5 

6.6 
11,000 

5.8 
4,580 

365 
ND (0.05) 
ND (0.12) 

33.9 

897 
292 

ND (0.39) 
21. 1 

33.9 

ND C 10) 
1 

ND (10) 
ND (10) 

ND (340) 
ND (340) 
ND (340) 

IR69B006 

5.25 

9605JB29 

01/31/96 

ND (0.04) 
10,500 

27.2 
6.7 

3.5 
10, 700 

2.9 
3,780 

201 
ND (0.05) 
ND (0.12) 

27.1 

864 
302 

ND (0.39) 
20.4 

19.7 

ND (10) 
1 

ND (10) 
ND (10) 

ND (340) 
ND (340) 
ND (340) 



TABLE 4.30-3 (Con tinned) 

SOIL ANALYTICAL RESULTS - IR-69 
illJNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Number IR69B005 !R69B005 IR69B005 IR69B005 IR69B006 

Sampling Depth (feet bgs) 0.75 2.75 5.25 10.25 0.25 

Sample Number 9536J175 9536J176 9536J177 9536J178 9605J827 

Sample Date 09/08/95 09/08/95 09/08/95 09/08/95 01/31/96 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

AROCLOR-1260 ND (35) ND (35) ND (38) ND (35) ND (36) 

TPH-Purgeable (mg/kg) 

TPH-GASOlINE ND (0.5) ND (0.5) ND (0.6) ND (0.5) 900 

TPH-Extractable (mg/kg) 

TPH-DIESEL 51 ND ( 11) ND ( 11) ND (10) 6,000 
TPH-MOTOR OIL 810 ND ( 11) ND ( 11) ND (10) 12,000 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 

TRPH 310 ND (11) ND (11) ND (10) 34,000 

Percent Moisture (%) 

% SOLIDS 94.0 94.9 87.3 95.5 92.5 

pH (pH units) 

PH 7.8 9.0 9.1 9. 1 7.9 

Physical Characteristic ( % ) 

DRY BULK DENSITY NA NA NA NA NA 
GRAIN SIZE ANALYSIS - %CLAY NA NA NA NA NA 
GRAIN SIZE ANALYSIS - %COBBLES NA NA NA NA NA 
GRAIN SIZE ANALYSIS - %GRAVEL NA NA NA NA NA 

GRAIN SIZE ANALYSIS - %SANO NA NA NA NA NA 
GRAIN SIZE ANALYSIS - %SILT NA NA NA NA NA 
MOISTURE CONTENT NA NA NA NA NA 
POROSITY NA NA NA NA NA 

~ET BULK DENSITY NA NA NA NA NA 

Total Organic Carbon (ug/kg) 

TOTAL ORGANIC CARBON NA NA NA NA NA 
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IR69B006 IR69B006 

2.25 5.25 

9605J828 9605J829 

01/31/96 01/31/96 

ND (34) ND (34) 

7 1 

79 35 
160 1DO 

340 160 

97.2 97.5 

9.4 9.7 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 

NA NA 



Notes: 

% 
bgs 
mg/kg 
NA 
ND() 
~g/kg 

• 
# 
• 

TABLE 4.30-3 (Continned) 

SOIL ANALYTICAL RESULTS- IR-69 
HUNTERS POINT SillPYARD, PARCEL D REMEDIAL INVESTIGATION 

Percent 
Below ground surface 
Milligram per kilogram 
Not analyz.ed 
Not detected (detection limit in parentheses) 
Microgram per kilogram 

Detected concentration greater than U.S. Environmental Protection Agency Region IX preliminary remediation goals (PRG) for residential use 
Detected concentration greater than U.S. Environmental Protection Agency Region IX PRG for industrial use 
Detected concentration greater than the Hunters Point ambient level • 

[:El Detected concentration greater than at least one screening criterion. 
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TABLE 4.31-1 

SUMMARY OF SOIL ANALYTICAL TESTS - IR-70 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

~ 
~ 0 

~ z ~ ~ 0 ~ '-' z ~ !'i J ~ ! s "' " "' % g "' z " .. .: ~ ~ u u "' 0. 
~ "' .. 0 ~ '-' % ~ ~ >- J J 0 i: u % % 0. g 

STATION NO. SAMPLE NO. z ~ % >- "' c! .. u "' % % .. 0 > 0 0. 0. "' .. .. u u C .: 0. 0. 0. 0. 0. ~ ~ ~ ~ ~ ~ ~ ~ > 

IR55B022 9424T291 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR55B022 9424T292 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR55B022 9424T293 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR55B023 9424T297 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR55B023 9424T298 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR55B023 9424T299 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR55B024 9424T288 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR55B024 9424T289 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR55B024 9424T290 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

I R55B025 9424T294 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

!R55B025 9424T295 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR55B025 9424T296 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR70B005 95350082 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR70B005 95350085 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR70B005 95350086 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR70B006 95340060 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR70B006 95340061 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR70B006 95340062 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR70B006 95340063 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR70B006 95340064 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR70B006 95340066 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR70B006 95340068 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR70B006 9535J077 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR70B006 9535J078 ✓ 

IR70B008 9535J116 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR70B009 9532J065 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR70B009 9532J066 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR70B009 9532J067 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR70B009 9532J068 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR70B010 95330006 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR70B010 95330007 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR70B010 95330008 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR70B010 95340009 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR70B010 95340010 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR70MW04A 9532J071 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR70MW04A 9532J072 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IR70MW04A 9532J073 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 
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STATION NO. 

IR70MW04A 

IR70MW07A 

IR70MW07A 

IR70MW07A 

IR70MW07A 

IR70MW07A 

IR70MW11A 

IR7OMW11A 

I R7OMW11A 

IR70MW11A 

IR7OMW11A 

IR7OMW11A 

I R7OMW11A 

IR70MW12A 

IR7OMW12A 

IR70MW12A 

I R7OMW12A 

IR7OSSO1 

IR7OSSO2 

IR7OSSO3 

PA45TA11 

PA55BO13 

PA55BO13 

PA55BO13 

PA55BO14 

PA55BO14 

PA55SS15 

PA55SS16 

TABLE 4.31-1 (Continued) 

SUMMARY OF SOIL ANALYTICAL TESTS· IR-70 
lillNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

"' 0 ., 
~ z ~ "' 0 z "' l!i ~ "' ~ 8 "' 8 w z X < "' ~ "' g u ., "' ~ 0 ~ " "' ~ "' ► ~ ~ u 

SAMPLE NO. z "' "' w 1!! o" u w "' "' < 0 "' 0 
< < u u Q "' .. .. .. .. "' "' "' ~ ~ 

9532JO76 ✓ ✓ ✓ ✓ ✓ 

9536J141 ✓ ✓ ✓ ✓ ✓ 

9536J142 ✓ ✓ ✓ ✓ ✓ 

9536J143 ✓ ✓ ✓ ✓ ✓ 

9536J145 ✓ ✓ ✓ ✓ ✓ 

9536J146 ✓ ✓ ✓ ✓ ✓ 

9531JO54 ✓ ✓ ✓ ✓ ✓ 

9531JO55 j ✓ ✓ ✓ ✓ 

9531 JO56 ✓ ✓ ✓ ✓ ✓ 

9531JO59 ✓ ✓ ✓ ✓ ✓ 

9531JO6O ✓ ✓ ✓ ✓ ✓ 

9531 JO61 ✓ ✓ ✓ ✓ ✓ 

9532JO64 ✓ ✓ ✓ ✓ ✓ 

9538J251 ✓ ✓ ✓ ✓ ✓ 

9538J252 ✓ ✓ ✓ ✓ ✓ 

9538J254 ✓ ✓ ✓ ✓ ✓ 

9538J255 ✓ ✓ ✓ ✓ ✓ 

9535J136 ✓ ✓ ✓ ✓ ✓ 

9535J137 ✓ ✓ ✓ ✓ ✓ 

9535J138 ✓ ✓ ✓ ✓ ✓ 

9322P224 ✓ ✓ ✓ ✓ ✓ ✓ 

9319G723 ✓ ✓ ✓ ✓ ✓ 

9319G725 ✓ ✓ ✓ ✓ ✓ 

9319G726 ✓ ✓ ✓ ✓ ✓ 

9319G72O ✓ ✓ ✓ ✓ ✓ 

9319G721 ✓ ✓ ✓ ✓ ✓ 

9319G724 ✓ ✓ ✓ ✓ ✓ 

9319G722 ✓ ✓ ✓ ✓ 
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~ " X "' w .. "' "' "' .. u .. .. "' g ~ ~ ~ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 



Notes: 

CHROM 
CYAN 
DIOXIN 
O&G 
PAH 
PCTMST 
PEST 
PHYS 
SALIN 
svoc 
SOLIDS 
TDC 
TMICROB 
TPHEXT 
TPHPRG 
TRPH 
voe 

TABLE 4.31-1 (Continued) 

SUMMARY OF SOIL ANALYTICAL TESTS- IR-70 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

CHROMIUM VI 
Cyanide 
Dioxins and Furans 
Total oil and grease 
Polynuclear aromatic hydrocarbons 
Percent moisture 
Pesticides/polychlorinated biphenyls 
Physical characteristic 
Salinity 
Semivolatile organic coopounds 
Total dissolved solids 
Total organic carbon 
Coliform 
Total petroteun hydrocarbons-extractable 
Total petroleun hydrocarbons-purgeable 
Total recoverable petroleun hydrocarbons 
Volatile organic cOIJl)Ounds 
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METAL ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CAOMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

MOLYBDENUM 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SOOIUM 

THALLIUM 

TABLE 4.31-2 

STATISTICAL SUMMARY OF SOIL ANALYTICAL RESULTS-IR-70 
IDJNTERS POINT SIDPYARD, PARCEL D REMEDIAL INVESTIGATION 

iHiiii~Hii! ~¥lM i~tl\li/(J i\l:/i;W/i/ 
11/Ri'.ic'Wiifoikd !Reii"':P'RG'I llltG'fl/lililet> li,f'P!W :·.·:·;·:.•::.·::.·.·:.•.·:.:.:::.·.·:.·.· .. , .. , ....... ,., .. , .. , .. , .. ,.,:,::::• •:.•.•::.::·:.·.·:::.·:·.·::·.···········: •:•:•:::=:•,·•'••·••:•········-· 

791 45,600 24,000 MG/KG 3.1 64 64 76,700 0 100,000 0 

0.52 7.8 3.3 MG/KG 0.58 64 25 30.7 0 681 0 

0.62 25.3 6.9 MG/KG 0.65 64 47 0.32 47 2.0 40 

14.7 2,350 293 MG/KG 0.19 64 64 5,340 0 100,000 0 

0.19 0.63 0.38 MG/KG 0.07 64 14 0.14 14 1.1 0 

0.97 4.1 2.3 HG/KG 0.46 64 14 9.0 0 852 0 

1,070 125,000 21,400 HG/KG 4.7 64 64 

27.6 1,540 194 MG/KG 0.37 64 64 211 14 1,580 0 

1.9 121 33.7 MG/KG 0.33 64 64 

12.2 1,410 130 MG/KG 0.21 64 64 2,850 0 63,300 0 

4,560 84,100 39,500 MG/KG 2.9 64 64 

0.49 789 82. 1 MG/KG 0.75 64 58 130 10 1,000 0 

413 224,000 39,500 MG/KG 9.1 64 64 

42.2 11,600 1,580 MG/KG 0.17 64 64 382 60 8,300 

0.05 4.1 0.25 MG/KG 0.05 64 39 23.0 0 511 0 

0.94 34.6 5.8 MG/KG 0.32 64 18 383 0 8,520 0 

21.6 2,500 267 MG/KG 1.4 64 64 150 26 34,100 0 

533 5,950 1,670 MG/KG 18.9 64 62 

0.88 2.0 1.4 MG/KG 0.68 64 8 383 0 8,520 0 

0.16 0.58 0.37 MG/KG 0.29 64 2 383 0 8,520 0 

79.0 6,360 1,600 MG/KG 25.4 64 36 

0.47 21.5 3.4 MG/KG 0.47 64 22 
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9.05 0 

11.10 8 

314.36 14 

0.71 0 

3.14 2 

h 3 

h 

124.31 10 

8.99 36 

1431. 18 17 

2.28 

2.68 6 

h 2 

1.95 

1.43 0 

0.81 21 



VANADIUM 

ZINC 

voe BENZENE 

CARBON DISULFIDE 

TOLUENE 

TRJCHLOROETHENE 

XYLENE (TOTAL) 

svoc 2-METHYLNAPHTHALENE 

AN TH RACE NE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

CHRYSENE 

DI BENZOFURAN 

FLUORANTHENE 

FLUORENE 

!NDEN0(1,2,3·CD)PYRENE 

NAPHTHALENE 

PHENANTHRENE 

PYRENE 

TABLE 4.31-2 (Continued) 

STATISTICAL SUMMARY OF SOIL ANALYTICAL RESULTS- IR-70 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

2.4 175 84.0 MG/KG 0.19 64 64 537 

38.5 1,260 159 MG/KG 0.20 64 63 23,000 

4 6 5 UG/KG 11 52 2 1,400 

13 21 16 UG/KG 15 52 3 16,000 

1 UG/KG 11 52 2 1,900,000 

2 2 2 UG/KG 11 52 7,100 

20 20 20 UG/KG 54 52 980,000 

21 7,900 1,800 UG/KG 4,200 64 9 800,000 

24 24 24 UG/KG 340 64 19,000 

37 130 61 UG/KG 340 64 4 610 

27 140 69 UG/KG 380 63 3 61 

67 240 130 UG/KG 340 63 5 610 

67 73 70 UG/KG 340 63 2 800,000 

27 250 110 UG/KG 340 64 3 610 

57 160 88 UG/KG 340 64 4 6,100 

37 37 37 UG/KG 370 64 260,000 

54 270 160 UG/KG 860 64 6 2,600,000 

750 2,400 1,600 UG/KG 6,800 64 2 300,000 

30 62 46 UG/KG 340 63 2 610 

23 1,300 380 UG/KG 2,900 64 4 800,000 

32 6,200 940 UG/KG 2,900 64 14 800,000 

73 360 210 UG/KG 1,400 64 9 2,000,000 
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0 11,900 0 117.17 11 

0 100,000 0 109.86 24 

0 3,200 0 

0 52,000 0 

0 2,700,000 0 

0 17,000 0 

0 980,000 0 

0 800,000 0 

0 19,000 0 

0 2,600 0 

260 0 

0 2,600 0 

0 800,000 0 

0 26,000 0 

0 24,000 0 

0 2,700,000 0 

0 27,000,000 0 

0 300,000 0 

0 2,600 0 

0 800,000 0 

0 800,000 0 

0 20,000,000 0 



PEST 4,4 1 -DDD 

4,4 1 -DDE 

4,4 1 -DDT 

ALDRIN 

ALPHA-BHC 

ALPHA-CHLORDANE 

DELTA-BHC 

DIELDRIN 

ENDOSULFAN 

ENDRIN 

ENDRIN ALDEHYDE 

GAHHA·BHC (LINDANE) 

GAMMA-CHLORDANE 

HEPTACHLOR 

HETHOXYCHLOR 

AROCLOR-1254 

AROCLOR-1260 

TPHPRG TPH·GASOL!NE 

TPH·PURGEABLE UNKNOWN HYDROCA. 

TPHEXT TPH·DIESEL 

TPH·EXTRACTABLE UNKNOWN HYDRO. 

TPH·HOTOR OIL 

TABLE 4.31-2 (Continued) 

STATISTICAL SUMMARY OF SOIL ANALYTICAL RESULTS- IR-70 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

3 23 9 UG/KG 4 63 4 1,900 

3 22 9 UG/KG 5 63 .4 1,300 

2 38 11 UG/KG 7 63 11 1,300 

23 12 UG/KG 2 63 2 26 

2 2 2 UG/KG 2 63 71 

5 16 10 UG/KG 8 63 2 340 

1 UG/KG 2 63 250 

2 19 11 UG/KG 10 63 2 28 

65 21 UG/KG 3 63 4 3,300 

2 18 8 UG/KG 4 63 3 20,000 

2 2 2 UG/KG 3 63 20,000 

2 1 UG/KG 2 63 2 340 

10 51 30 UG/KG 5 63 2 340 

1 UG/KG 2 63 99 

11 11 11 UG/KG 18 63 330,000 

530 530 530 UG/KG 35 63 1,400 

19 450 110 UG/KG 74 63 13 66 

0.3 28 6 HG/KG 0.5 64 7 100 

22 22 22 HG/KG 7 100 

11 21,000 1,900 HG/KG 33 64 20 1,000 

18 8,100 1,600 HG/KG 72 7 5 1,000 

6 4,900 560 HG/KG 95 56 30 1,000 
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0 7,900 0 

0 5,600 0 

0 5,600 0 

0 110 0 

0 300 0 

0 1,500 0 

0 1, 100 0 

0 120 0 

0 34,000 0 

0 200,000 0 

0 200,000 0 

0 1,500 0 

0 1,500 0 

0 420 0 

0 3,400,000 0 

0 19,000 0 

4 340 

Di 

Oi 

5i 

1 i 

3i 



TRPH TRPH 

O&G TOTAL OIL & GREASE 

TABLE 4.31-2 (Continued) 

STATISTICAL SUMMARY OF SOIL ANALYTICAL RESULTS - IR-70 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

11 23,000 2,200 MG/KG 80 57 33 1,000 

460 4,100 1,600 MG/KG 53 7 5 1,000 
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9i 

3i 



Notes: 

CYAN 
EPA 
HPAL 
MG/KG 
O&G 
PCTMST 
PEST 
PHYS 
PRG 
SALIN 
svoc 
TMICROB 
TOC 
TPHEXT 
TPHPRG 
TRPH 
UG/KG 
voe 

a 

b 
C 
d 
e 
f 

g 
h 

TABLE 4.31-2 (Continued) 

STATISTICAL SUMMARY OF SOIL ANALYTICAL RESULTS- IR-70 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Cyanide 
U.S. Envirorwnental Protection Agency 
Hunters Point aniJient level 
Milligram per kilogram 
Total oil ancl grease 
Percent moisture 
Pesticide/JX>lychlorinated biphenyl 
Physical characteristic 
Preliminary remediation goal 
Salinity 
Semivolatile organic corrpound 
Coliform 
Total organic carOOn 
Total petroleun hydrocarOOns-extractable 
Total petroleun hydrocarOOns-purgeable 
Total recoverable petrolellTI hydrocarOOns 
Microgram per kilogram 
Volatile organic corrpound 

Organic results of less than 10 are reported to one significant figure, ancl results of greater than or equal to 10 are reported to two significant figures. 
Inorganic results of less than 10 are reported to two significant figures, ancl results of greater than or equal to 10 are reported to three significant figures. 
Values that are not nondetects are compared to screening criteria before the significant figure rule is applied. Both the value and the screening criteria are 
then rounded for reporting purposes. 
Blank OOxes indicate that screening critera have not been established for these analytes. 
Total num>er of salJl>les analyzed 
Total nUJDer of salJl)les showing concentrations greater than detection limit 
Total nlftber of salJl)les showing concentrations greater than residential PRG 
Total nlftber of salJl)les showing concentrations greater than industrial PRG 
California-modified PRGs were used for the following analytes: 1,2-Dibromo-3·chloropropane, benzo[a]pyrene, benzo[k]fluoranthene, calinillTI, chrornillTI VI, 
chrysene, lead, nickel, and tetrachloroethylene (PCE). 
For the analytes listed below, Region IX PRGs are not available; therefore, PRGs for similar chemicals were used as follows: 

Analyte: 

2-Methylnapthalene 
Acenaphthytene 
Alpha-chlordane 
Aroclor-1260 
Benzo(g,h,i)perylene 
Delta BHC 
Enclosulfan I 
Enclosulfan sulfate 
Endrin aldehyde 
Endrin ketone 
Ganma-chlordane 
Phenanthrene 

Similar Analyte: 

Naphthalene 
Acenaphthene 
Chlordane 
Polychlorinated 
Naphthalene 
HCH-technical 
Endosul fan 
Endosul fan 
Endrin 
Endrin 
Chlordane 
Naphthalene 

biphenyls 

Total nuaber of salJl)les showing concentrations greater than HPAL 
HPAls for chrornillTI, cobalt, and nickel are based on the concentration of magnesillTI in each sa!Jl)le; thus, no single value applies to all sa~les. 
The range of HPAL values for chromillll, cobalt, ancl nickel are 21.523 to 1648.597, 6.027 to 157.214, and 11.432 to 4476.358 mg/kg respectively. 
Total nt.nber of sarrples showing concentrations greater than TPH, TRPH, or o&G screening level, not PRG value 

Page 5 



TABLE 4.31-3 

SOIL ANALYTICAL RESULTS- IR-70 
HUNTERS POINT SIDPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station lrill..lTDer 

Sa~ling Depth (feet bgs) 

Sarrple Date 

Metal (mg/kg) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 

IR55B022 

1.25 

9424T291 

06/15/94 

IR55B022 IR55B022 IR55B023 

3.75 6.25 0. 75 

9424T292 9424 T293 9424T297 

06/15/94 06/15/94 06/15/94 

COBALT 
COPPER 
IRON 
LEAD 

31.4 .?O 7 37.3 
85.8 

MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 

NICKEL 
POTASSIUM 
SELENIUM 
SILVER 

SODIUM 
THALLIUM 
VANADIUM 
ZINC 

Volatile Organic Compound ( ug/kg) 

BENZENE 
CARBON DISULFIDE 
TOLUENE 
TRICHLOROETHENE 

XYLENE (TOTAL) 

71.2 
42,400 

7.4 

110 
1,520 

ND (0.39) 
ND (0.07) 

ND (16.4) 
ND (0.17) 

98.5 
91.4 

ND (11) 
ND (11) 
ND (11) 
ND (11) 

ND (11) 

Semivolatile Organic Compound (ug/kg) 
2-METHYLNAPHTHALENE ND (7,100) 
ANTHRACENE ND (7,100) 
BENZOCA)ANTHRACENE ND (7,100) 

•• n ti:~innrtI?·•' 

/\\tl~~3~/· tn n n t~~~$IT n nnr l~~~~t r 
ND (0.45) ND (0.33) ND (0.46) 
ND (0.08) ND (0.06) ND (0.18) 

ND (16.5) 
ND (0.17) 

nai%1l ? 

ND (10) 
ND (10) 
ND (10) 
ND (10) 

ND (10) 

ND (1,800) 
ND (1,800) 
ND (1,800) 

ND (12.2) 
ND (0.14) 

106 
1D3 

4 
ND (11) 
ND (11) 
ND (11) 

ND (11) 

14D 
ND (76D) 
ND (76D) 
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ND (17.0) 
ND (0. 13) 

8D.9 
ND (400) 

ND (10) 
ND (10) 
ND (1D) 
ND ( 10) 

ND (10) 

ND (53,000) 
ND (53,DOO) 
NO (53,000) 

IR55B023 

3.75 

9424T298 

06/15/94 

108 
1,450 

ND (D.47) 
ND (D.09) 

ND (17.1) 
ND (D.12) 

82.2 
86.7 

ND (10) 
ND (10) 
ND (10) 
ND (10) 

ND (10) 

5 600 
ND c21,600> 
ND (21,000) 

JR55B023 

6.25 

9424T299 

06/15/94 

at&!ln 
16960 

.89 
ND (0.1D) 

ND (18.9) 
ND (D.20) 

115 
92.0 

ND (11) 
ND (11) 
ND (11) 
ND (11) 

ND (11) 

2,200 
ND (3,60D) 
ND (3,600) 

IR55B024 

1.25 

9424T288 

06/15/94 

ND (0.05) 
3. 1 

20,1Do 
Y'l.4 

99.5 
1,560 

ND (0.47) 
ND (0.D9) 

1,070 
ND (0.17) 

H~i£ H 

ND (11) 
ND (11) 
ND (11) 
ND (11) 

ND (11) 

ND (3,500) 
ND (3,500) 
ND (3,5DD) 



TABLE 4.31-3 (Continued) 

SOIL ANALYfICAL RESULTS - IR-70 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nllrber JR55B022 IR55B022 JR55B022 IR55B023 IR55B023 

Sarll)ling Depth (feet bgs) 1.25 3. 75 6.25 0. 75 3.75 

Saill> l e N llrber 9424T291 9424T292 9424T293 9424T297 9424T298 

Sa~le Date 06/15/94 06/15/94 06/15/94 06/15/94 06/15/94 

Semivolatile Organic Compound (ug/kg) 

BENZO(A)PYRENE NO (7,100) NO (1,800) NO (760) NO (53,000) NO (21,000) 
BENZO(B)FLUORANTHENE NO (7,100) NO (1,800) NO (760) NO (53,000) NO (21,000) 
BEN20(G,H,J)PERYLENE NO (7,100) NO (1,800) NO (760) NO (53,000) NO (21,000) 
BEN20(K)FLUORANTHENE NO (7,100) NO (1,800) NO (760) NO (53,000) NO (21,000) 

CHRYSENE NO (7,100) NO (1,800) NO (760) NO (53,000) NO (21,000) 
OIBENZOFURAN ND (7,100) ND (1,800) ND (760) ND (53,000) ND (21,000) 
FLUORANTHENE ND (7,100) ND (1,800) ND (760) ND (53,000) ND (21,000) 
FLUORENE ND (7,100) ND (1,800) ND (760) ND (53,000) ND (21,000) 

JNDEN0(1,2,3-CD)PYRENE ND (7,100) ND (1,800) ND (760) ND (53,000) ND (21,000) 
NAPHTHALENE ND (7,100) ND (1,800) 79 ND (53,000) ND (2\000) 
PHENANTHRENE ND (7,100) 450 190 ND (53,000) 800 
PYRENE ND (7,100) ND (1,800) ND (760) ND (53,000) ND (21,600) 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

4 4 1 -DOD ND (7) ND (4) ND (2) 23 ND (5) 
4

1
4 1 -ooE ND (7) ND (4) ND (4) 22 3 

<4• -DOT 3 ND (2) ND (4) 19 ND (4) 
ALDRIN ND (4) ND (2) ND (2) 23 ND (2) 

ALPHA-BHC ND (4) ND (2) ND (2) 2 ND (2) 
ALPHA-CHLORDANE ND (4) ND (2) ND (2) ND (2) ND (2) 
DELTA-BHC ND (4) ND (2) ND (2) ND (2) 1 
DIELDRIN ND (7) ND (4) ND (4) ND (4) ND (4) 

ENDOSULFAN I ND (2) ND (2) ND (2) 65 8 
ENDRIN ND (7) ND (4) ND (4) 18 4 
ENDRIN ALDEHYDE ND (7) ND (4) ND (4) NO (4) ND (4) 
GAMMA-BHC (LINDANE) ND (4) ND (2) ND (2) 2 ND (2) 

GAMMA-CHLORDANE NO (4) ND (2) NO (2) 51 ND (2) 
HEPTACHLOR ND (4) ND (2) ND (2) ND (2) ND (2) 
METHOXYCHLOR ND (37) ND < 18) ND (20) 11 ND (18) 
AROCLOR-1254 ND (71) ND (35) ND (38) 530 ND (35) 

AROCLOR-1260 ND (71) 33 ND (38) ND (35) ND (35) 

TPH-Purgeable (mg/kg) 

TPH-GASOLINE ND (0.5) 0.4 ND (0.6) 7 28 
TPH-PURGEABLE UNKNOWN HYDROCARBON NA NA NA NA NA 
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JR55B023 JR55B024 

6.25 1.25 

9424T299 9424T288 

06/15/94 06/15/94 

NO (3,600) NO (3,500) 
NO (3,600) NO (3,500) 
NO (3,600) NO (3,500) 
NO (3,600) NO (3,500) 

NO (3,600) ND (3,500) 
ND (3,600) ND (3,500) 
ND (3,600) 270 

750 ND (3,500) 

ND (3,600) ND (3,500) 
ND (3;600) ND (3,500) 

,800 ND (3,500) 
250 360 

ND (4) ND (6) 
ND (4) 4 
ND (4) 10 
ND (2) ND (4) 

ND (2) ND (4) 
ND (2) ND (4) 
ND (2) ND (4) 
ND (4) ND (7) 

1 ND (4) 
ND (4) ND (7) 
ND (4) NO (7) 
ND (2) ND (4) 

ND (2) ND (4) 
ND (2) ND (4) 

ND (19) ND (36) 
ND (36) ND (69) 

ND (36) 51 

3 ND (0.5) 
NA NA 



TABLE 4.31-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-70 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Ni.m:>er IR55B022 IR55B022 IR55B022 IR55B023 IR55B023 

Sarrpling Depth (feet bgs) 1.25 3.75 6.25 0.75 3.75 

Sarrpte Ni.m:>er 9424 T291 9424T292 9424T293 9424T297 9424T298 

Sarrple Date 06/15/94 06/15/94 06/15/94 06/15/94 06/15/94 

TPH-Extractable (mg/kg) 

TPH-DIESEL NO (110) ND (110) ND ( 12) 21,000 7,500 
TPH·EXTRACTABLE UNKNOWN HYDROCARBON NA NA NA NA NA 
TPH-MOTOR OIL 4,300 4,900 250 ND (710) ND (71) 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 

TRPH 23,000 8,000 1,200 15,0D0 5,800 

Oil and Grease (mg/kg) 

TOTAL OIL & GREASE NA NA NA NA NA 

Percent Moisture (%) 

% SOLIDS 93.3 94.1 86.8 93.7 94.4 

pH (pH units) 

PH 8.6 8.9 8.2 9.6 8.6 
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IR55B023 IR55B024 

6.25 1.25 

9424T299 9424T288 

06/15/94 06/15/94 

2,500 3,300 
NA NA 

ND (74) ND (700) 

1,400 6,800 

NA NA 

91.4 95.1 

8.2 9.3 



TABLE 4.31-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-70 
HUNTERS POINT SIDPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nl.lJDer 

Sa1Tpl ing Depth (feet bgs) 

Sa1Tple Nl.lJDer 

Sa1Tpl e Date 

Metal (mg/kg) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

BERYLLIUM 
CADMIUM 
CALCIUM 
CHROl!IUM 

COBALT 
COPPER 
IRON 
LEAD 

MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 

NICKEL 
POTASSIUM 
SELENIUM 
SILVER 

SODIUM 
THALLIUM 
VANADIUM 
ZINC 

IR55B024 

3.75 

9424T289 

06/15/94 

117 
1,950 

ND (0.42) 
ND (0.08) 

880 
ND (0.17) 

················;Q2 .............. . 
••••·•••••·••••••·•••·•·•12sn,t·••••·•·••••/ · 

Volatile Organic Compound (ug/kg) 

BENZENE 
CARBON DISULFIDE 
TOLUENE 
TRICHLOROETHENE 

XYLENE (TOTAL) 

ND (10) 
ND (10) 
ND (10) 
ND (10) 

ND (10) 

Semivolatile Organic Compound (ug/kg) 

2-HETHYLNAPHTHALENE 
ANTHRACENE 
BENZO{A)ANTHRACENE 

ND (3,500) 
ND (3,500) 
ND (3,500) 

IR55B024 IR55B025 IR55B025 

6.25 0.75 3.75 

9424T290 9424T294 9424T295 

06/15/94 06/15/94 06/15/94 

86.0 
63.4 

54,300 
3.0 

31.5 ?1 n 
93.0 

t••·•••n•••t1stf~ tin•ltn ~ti~~ t 

nl;r:~~b n. nnnr~~~i~n•••t·••·•· 
ND (0.55) ND (0.50) 

0.16 ND (0.09) 

ND (20.1 l 
ND (0.13) 

66.2 
71.2 

ND (11) 
ND (11) 
ND ( 11 l 
ND ( 11 l 

ND (11) 

93 
ND (370) 
ND (370) 

ND (18.3) 
ND (0.21) 

a~~;irn 

ND (10) 
ND (10) 
ND (10) 
ND ( 10) 

ND (10) 

ND (1,700) 
ND (1,700) 
ND (1,700) 
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ND 

ND 
ND 

71.4 
1,570 

1. 1 
(0.08) 

(16.6) 
(0.16) 

104 
n.4 

ND (11) 
ND (11) 
ND (11) 
ND (11) 

ND (11) 

ND (350) 
ND (350) 
ND (350) 

IR55B025 

5.75 

9424T296 

06/15/94 

,.o 

IR70B005 

1.75 

9535D082 

08/30/95 

ND (0.02) 
ND (0.04) 

15,200 
110 

IR70B005 

16.25 

9535D085 

08/30/95 

32,700 
ND (1.7) 

ND (0.62) 
92.2 

ND (0.02) 
ND (0.04) 

19,600 
85.7 

34.1 
73.1 

41 000 
ND d .9) 

n 1~?it n 1 ~*6g /~<i6 
ND (0.38) ND (0.70) ND (0.75) 
ND (0.07) ND (0.12) ND (0.13) 

ND (11) NA ND ( 11 l 
ND (11) NA ND ( 11) 
ND ( 11) NA ND (11) 
ND (11) NA ND (11) 

ND (11) NA ND (11) 

21 ND (340) ND (370) 
ND (350) ND (340) ND (370) 
ND (350) ND (340) ND (370) 



TABLE 4.31-3 (Continued) 

SOIL ANALYTICAL RESULTS - IR-70 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

station Nurber IR55B024 IR55B024 IR55B025 IR55B025 IR55B025 

Sarrpling Depth (feet bgs) 3.75 6.25 0.75 3. 75 5.75 

Sarrple NUTi>er 9424T289 9424T290 9424T294 9424T295 9424T296 

Sarrple Date 06/15/94 06/15/94 06/15/94 06/15/94 06/15/94 

Semivolatile Organic Compound (ug/kg) 

BENZO(A)PYRENE NO (3,500) NO (370) NO (1,700) ND (350) ND (350) 
BENZD(B)FLUDRANTHENE ND (3,500) ND (370) ND (1,700) ND (350) ND (350) 
BENZD(G,H,I)PERYLENE ND (3,500) ND (370) ND (1,700) ND (350) ND (350) 
BENZD(K)FLUDRANTHENE ND (3,500) ND (370) ND (1,700) ND (350) ND (350) 

CHRYSENE ND (3,500) NO (370) ND C 1,700) ND (350) ND (350) 
DIBENZOFURAN ND (3,500) 37 ND (1,700) ND (350) ND (350) 
FLUORANTHENE ND (3,500) ND (370) ND (1,700) ND (350) ND (350) 
FLUORENE ND (3,500) ND (370) ND (1,700) ND (350) ND (350) 

INDEN0(1,2,3·CD)PYRENE ND (3,500) ND (370) ND (1,700) ND (350) ND (350) 
NAPHTHALENE ND (3,500) 100 ND (1,700) ND (350) ND (350) 
PHENANTHRENE ND (3,500) 73 ND (1,700) ND (350) 32 
PYRENE 280 ND (370) ND (1,700) ND (350) ND (350) 

Pesticide/Polychloriuated Biphenyl (ug/kg) 

4,4'-DDD ND (4) ND (4) ND (3) ND (4) ND (4) 
4,4 1 -DDE ND (7) ND (4) ND (3) ND (4) ND (4) 
4,4 1 -DDT 5 ND (4) ND (3) ND (4) ND (4) 
ALDRIN ND (4) ND (2) ND (2) ND (2) ND (2) 

ALPHA·BHC ND (4) ND (2) ND (2) ND (2) ND (2) 
ALPHA-CHLORDANE ND (4) ND (2) ND (2) ND (2) ND (2) 
DELTA·BHC ND (4) ND (2) ND (2) ND (2) ND (2) 
DIELORIN ND (7) ND (4) ND (3) ND (4) ND (4) 

ENDOSULFAN I ND (4) ND (2) ND (2) ND (2) ND (2) 
ENDRIN ND (7) ND (4) ND (3) ND (4) ND (4) 
ENDRIN ALDEHYDE ND (7) ND (4) 2 ND (4) ND (4) 
GAMMA·BHC (LINDANE) ND (4) ND (2) ND ( 2) ND (2) ND (2) 

GAMMA-CHLORDANE ND (4) ND (2) ND ( 2) ND (2) ND (2) 
HEPTACHLOR ND (4) NO (2) ND (2) ND (2) ND (2) 
METHOXYCHLOR ND (36) ND ( 19) ND C 18) ND C 18) ND (18) 
AROCLOR-1254 ND (69) ND (37) ND (34) ND (35) ND (35) 

AROCLOR-1260 ND (69) ND (37) ND (34) 19 ND (35) 

TPH-Purgeable (mg/kg) 

TPH·GASOLINE 1 0.7 ND (0.5) ND (0.5) ND (0.5) 
TPH-PURGEABLE UNKNOWN HYDROCARBON NA NA NA NA NA 
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IR70B005 IR70B005 

1. 75 16.25 

95350082 95350085 

08/30/95 08/30/95 

ND (3,400) ND (370) 
ND (3,400) ND (370) 
ND (3,400) ND (370) 
NO (3,400) NO (370) 

NO (340) NO (370) 
ND (340) ND (370) 
ND (340) ND (370) 
ND (340) ND (370) 

ND (3,400) ND (370) 
NO (340) ND (370) 
ND (340) ND (370) 
ND (340) ND (370) 

ND (7) ND (4) 
ND (7) ND (4) 
ND (7) ND (4) 
NO (3) ND (2) 

ND (3) ND (2) 
ND (3) ND (2) 
ND (3) ND (2) 
ND (7) ND (4) 

ND (3) ND (2) 
ND (7) ND (4) 
ND (7) ND (4) 
ND (3) ND (2) 

ND (3) ND (2) 
ND (3) ND (2) 

ND (34) ND (19) 
ND (68) ND (37) 

49 ND (37) 

ND (0.5) ND (0.6) 
NA NA 



TABLE 4.31-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-70 
HUNTERS POINf SIDPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nurber !R55B024 !R55B024 IR55B025 !R55B025 !R55B025 

Sarrpling Depth (feet bgs) 3. 75 6.25 0.75 3. 75 5. 75 

Sarrple Nurber 9424T289 9424T290 9424T294 9424T295 9424T296 

sarrple Date 06/15/94 06/15/94 06/15/94 06/15/94 06/15/94 

TPH-Extractable (mg/kg) 

TPH-0I ESEL 2,500 ND (12) NO (110) ND ( 11) NO (11) 
TPH-EXTRACTABLE UNKNOIIN HYDROCARBON NA NA NA NA NA 
TPH-MOTOR OIL ND (700) ND (74) 1,200 37 66 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 

TRPH 2,800 62 2,200 ND (28) ND (28) 

Oil and Grease (mg/kg) 

TOTAL OIL & GREASE NA NA NA NA NA 

Percent Moisture (%) 

% SOLIDS 95.5 89.8 95.5 92.9 92.9 

pH (pH units) 

PH 9.3 8.3 9.9 8.0 8.2 
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IR70B005 IR70B005 

1. 75 16.25 

95350082 95350085 

08/30/95 08/30/95 

66 ND (11) 
NA NA 

400 ND (11) 

620 ND (11) 

NA NA 

97.8 90.3 

8.0 8.5 



TABLE 4.31-3 (Continued) 

SOIL At"IALYTICAL RESULTS - IR-70 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nurber 

Sa!ll)ling Depth (feet bgs) 

Sarrpte NLl!Der 

Sarrple Date 

Metal (mg/kg) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 

COBALT 
COPPER 
IRON 
LEAD 

MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 

NICKEL 
POTASSIUM 
SELENIUM 
SILVER 

SOOIUM 
THALLIUM 
VANADIUM 
ZINC 

IR70B005 

20.75 

95350066 

08/30/95 

NO (0.02) 
NO (0.04) 

18,700 ,o.4 
29.3 
71.2 

30 400 
ND d.n 

tKitJiorfti~~SiM 
ND (0.05) 
ND (0.20) 

30.8 
1,750 

ND (0.75) 
ND (0.13) 

2,230 
NO (1.1) 

74.3 
75.7 

Volatile Organic Compound (ug/kg) 

BENZENE 
CARBON DISULFIDE 
TOLUENE 
TRICHLOROETHENE 

ND (11) 
ND (11) 
ND (11) 
ND (11 l 

XYLENE (TOT AL) ND (11) 

Semivolatile Organic Compound (ug/kg) 

2-METHYLNAPHTNALENE 
ANTHRACENE 
BENZO(A)ANTHRACENE 

NO (360) 
ND (360) 
NO (360) 

!R70B006 !R70B006 

0.75 6.25 

95340060 95340061 

08/24/95 08/24/95 

ND (0.02) ND (0.02) 
ND (0.04) NO (0.04) 

12,400 30,100 
62.1 160 

:r!1L~~; 
ND (0.05) 
ND (0.18) 

IR70B006 

!0.25 

95340062 

08/24/95 

37,200 
NO (2.0) 

ND (0.65) 
84.5 

ND (0.02) 
ND (0.05) 

32,700 
130 

34.0 
72.8 

41,900 
4.4 

51.5 
927 

ND (0. 70) 
ND (0.12) 

58. 7 50.4 

NO (26.2) 
ND (1.3) 

63.4 
76.7 

NA 
NA 
NA 
NA 

NA 

ND (340) 
ND (340) 
NO (340) 

1,110 1,060 
NO (0.69) ND (0.79) 
ND (0.12) ND (0.14) 

ND (10) ND (12) 
ND (10) ND (12) 
ND (10) ND (12) 
ND ( 10) ND (12) 

ND (10) NO (12) 

NO (340) NO (390) 
NO (340) ND (390) 
ND (340) ND (390) 
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IR70B006 IR708006 IR70B006 

15.25 19.75 29.75 

95340063 95340064 9534D066 

08/24/95 08/25/95 D8/25/95 

23 100 
ND (1 .1) 

29 000 36,600 
ND d .9) ND (1.6) 

ND (0.66) ND (0.63) ND (0.66) 
54.7 64.3 76.8 

ND (0.02) ND (0.02) ND (0.02) 
ND (0.05) ND (0.05) ND (0.05) 

17,600 
105 

24,400 27,100 
.4 103 

25.0 32.3 35.0 
79.7 72.5 81.9 

30,800 
2.9 

39 500 47 100 
ND (~.O) ND (~.2) 

42.7 38.8 45.5 
815 1,070 1,600 

ND (0.80) NO (0. 77) ND (0.80) 
ND (0.14) NO (0.14) ND (0.14) 

NO (12) 
ND (12) 
ND (12) 
ND (12) 

ND (12) 

NO (390) 
ND (390) 
ND (39D) 

NO (\1) 
ND (11) 
ND (11) 
ND (11) 

ND (11) 

NO (370) 
NO (370) 
ND (370) 

ND (12) 
ND ( 12) 
ND (12) 
ND (12) 

ND (12) 

ND (390) 
ND (390) 
ND (390) 



TABLE 4.31-3 (Continued) 

SOIL ANALYTICAL RESULTS - IR-70 
lflJNTERS POINT SIDPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Ni.rrber IR70B005 IR70B006 IR70B006 IR70B006 IR70B006 

Sampling Depth (feet bgs) 20. 75 0.75 6.25 10.25 15.25 

Sample Ni.rrber 95350086 95340060 95340061 9534DD62 9534D063 

Sample Date 08/30/95 08/24/95 08/24/95 08/24/95 08/24/95 

Semivolatile Organic Compound (ug/kg) 

BENZO(A)PYRENE ND (360) ND (340) ND (340) ND (390) NO (390) 
BENZO(B)FLUORANTHENE ND (360) ND (340) NO (340) ND (390) NO (390) 
BENZO(G,H,I)PERYLENE ND (360) ND (340) ND (340) ND (390) NO (390) 
BENZO(K)FLUORANTHENE ND (360) ND (340) ND (340) ND (390) NO (390) 

CHRYSENE ND (360) ND (340) ND (340) ND (390) ND (390) 
DIBENZOFURAN ND (360) ND (340) ND (340) ND (390) ND (390) 
FLUORANTHENE ND (360) ND (340) ND (340) ND (390) ND (390) 
FLUORENE ND (360) ND (340) ND (340) ND (390) ND (390) 

INDEN0(1,2,3·CD)PYRENE ND (360) ND (340) ND (340) ND (390) ND (390) 
NAPHTHALENE ND (360) ND (340) ND (340) ND (390) ND (390) 
PHENANTHRENE ND (360) ND (340) ND (340) ND (390) ND (390) 
PYRENE ND (360) ND (340) ND (340) ND (390) ND (390) 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

4,4 1 -DDD ND (4) ND (3) ND (3) ND (4) ND (4) 
4,4 1 -DDE ND (4) ND (3) ND (3) ND (4) ND (4) 
4,4 1 -DDT ND (4) ND (3) ND (3) ND (4) ND (4) 
ALDRIN ND (2) ND (2) ND (2) ND (2) ND (2) 

ALPHA-BHC ND (2) ND (2) ND (2) ND (2) ND (2) 
ALPHA-CHLORDANE ND (2) ND (2) ND ( 2) ND (2) ND (2) 
OELTA-BHC ND (2) ND (2) ND (2) ND (2) ND (2) 
DIELDRIN ND (4) ND (3) ND (3) ND (4) ND (4) 

ENDOSULFAN I ND (2) ND (2) ND (2) ND (2) ND (2) 
ENORIN ND (4) ND (3) ND (3) ND (4) ND (4) 
ENDRIN ALDEHYDE ND (4) ND (3) ND (3) ND (4) ND (4) 
GAMMA-BHC (LINDANE) ND (2) ND (2) ND (2) ND (2) ND (2) 

GAMMA-CHLORDANE ND (2) ND (2) ND (2) ND (2) ND (2) 
HEPTACHLOR ND (2) ND (2) ND (2) ND (2) ND (2) 
METHOXYCHLOR ND (18) ND (17) ND (17) ND ( 19) ND (20) 
AROCLOR-1254 NO (37) ND (34) NO (34) NO (39) NO (39) 

AROCLOR-1260 ND (37) NO (34) ND (34) NO (39) NO (39) 

TPH-Purgeable (mg/kg) 

TPH-GASOLINE NO (0.6) ND (0.5) ND (0.5) ND (0.6) ND (0.6) 
TPH·PURGEABLE UNKNOWN HYDROCARBON NA NA NA NA NA 
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IR70B006 IR70B006 

19.75 29.75 

9534D064 9534D066 

08/25/95 08/25/95 

ND (370) NO (390) 
ND (370) NO (390) 
NO (370) NO (390) 
ND (370) ND (390) 

NO (370) ND (390) 
ND (370) ND (390) 
ND (370) ND (390) 
ND (370) ND (390) 

ND (370) ND (390) 
ND (370) ND (390) 
ND (370) ND (390) 
ND (370) ND (390) 

ND (4) ND (4) 
ND (4) ND (4) 
ND (4) ND (4) 
ND (2) ND (2) 

ND (2) ND (2) 
ND (2) ND (2) 
ND (2) ND (2) 
ND (4) ND (4) 

ND (2) ND (2) 
ND (4) ND (4) 
ND (4) ND (4) 
ND (2) ND (2) 

ND (2) ND (2) 
ND (2) ND (2) 

ND (19) ND (20) 
ND (37) ND (39) 

NO (37) ND (39) 

NO (0.6) NO (0.6) 
NA NA 



TABLE 4.31-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-70 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nurber IR70B005 IR70B006 IR70B006 IR70B006 IR70B006 

Sal11)ling Depth (feet bgs) 20. 75 0. 75 6.25 10.25 15.25 

Sa~le Nurber 95350086 95340060 95340061 9534D062 9534D063 

Sa~le Date 08/30/95 08/24/95 08/24/95 08/24/95 08/24/95 

TPH-Extractable (mg/kg) 

TPH·DIESEL ND (11) 29 ND C 10) NO (12) NO C 12) 
TPH·EXTRACTABLE UNKNO\IN HYDROCARBON NA NA NA NA NA 
TPH~MOTOR OIL ND (11) 250 NO (10) 41 45 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 

TRPH NO (11) 350 NO (10) ND (12) 49 

Oil and Grease (mg/kg) 

TOTAL OIL & GREASE NA NA NA NA NA 

Percent Moisture (%) 

% SOLIDS 91. 1 97.5 98.6 86.1 84.7 

pH (pH units) 

PH 8.8 9.2 8.7 8.8 9.5 
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IR70B006 IR70B006 

19.75 29.75 

95340064 9534D066 

08/25/95 08/25/95 

NO (11) NO (12) 
NA NA 

NO (11) NO (12) 

NO (11) ND (12) 

NA NA 

88.6 85.3 

8.6 8.8 



Station Nurtier 

Sampling Depth (feet bgs) 

Sa~te Nurtier 

Sa~te Date 

Metal (mg/kg) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 

COBALT 
COPPER 
IRON 
LEAD 

MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 

NICKEL 
POTASSIUM 
SELENIUM 
SILVER 

SODIUM 
THALLIUM 
VANADIUM 
ZINC 

Volatile Organic Compound (ug/kg) 

BENZENE 
CARBON DISULFIDE 
TOLUENE 
TRICHLOROETHENE 

XYLENE (TOTAL) 

TABLE 4.31-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-70 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

JR70B006 IR70B006 JR70B008 JR70B009 

42.75 58.25 0.25 1.75 

95340068 9535J077 9535J116 9532J065 

08/25/95 08/28/95 08/31/95 08/08/95 

ND (0.02) ND (0.02) ND (0.02) ND (0.02) 
ND (0.04) ND (0.05) ND (0.04) ND (0.04) 

16~000 33,400 
6.9 113 

28,200 17,900 
137 99.5 

21.6 31.8 
42.9 68.6 

26 800 
ND Cl.3) 

38 400 
ND d. 7) 

JR70B009 

6. 75 

9532J066 

08/08/95 

ND (0.09) 
ND (0.04) 

··•t 3&9[ii 

IR70B009 IR70B009 

11. 75 16. 75 

9532J067 9532J068 

08/09/95 08/09/95 

ND (0.02) ND (0.02) 
ND (0.04) ND (0.05) 

•·>·•••••·••• if.~g tt•• !~~~~L/•··•·······•· 
32.7 
36.9 

33,400 
8.7 

90.4 
30.6 

33,700 
7.5 

t .jj9~R~ n n••••f~~~gt ·••+••········•·· rnf®a~~g tt t•·•ara~~g·•·n t P~R~}( t Htl~i~gT t>nn tn l!~~~f?••·•·• 
ND (0.05) ND (0.06) 0.10 0.14 0.16 0.09 0.34 
ND (0.19) ND (0.21) ND (0.19) ND (0.52) ND (0.38) ND (0.49) ND (0.22) 

33.3 
533 

ND (0. 72) 
ND (0.13) 

1,970 
ND (0.42) 

48.9 
40.4 

ND (11) 
ND (11) 
ND ( 11) 
ND C 11) 

ND (11) 

46.7 
1, 160 

ND (0.78) ND 
ND C0.14) ND 

2,700 ND 
ND (0.46) ND 

113 
104 

ND ( 11) 
ND C 11) 
ND C 11) 
ND (11) 

ND (11) 

64.5 
1,270 

(0.70) 
(0.12) 

(26.5) 
(0.41) 

117 
92.5 

NA 
NA 
NA 
NA 

NA 

125 
1,710 

ND (0.69) 
ND (0.12) 

NA 
NA 
NA 
NA 

NA 

ND (11) ND (11) ND (12) 
ND (11) ND (11) ND ( 12) 
ND (11) ND (11) ND ( 12) 
ND (11) ND (11) ND C 12) 

ND (11) ND C 11) ND ( 12) 

Semivolatile Organic Compound (ug/kg) 

2-METHYLNAPHTHALENE 
ANTHRACENE 
8ENZO(A)ANTHRACENE 

ND (350) 
ND (350) 
ND (350) 

ND (380) 
ND (380) 
ND (380) 

ND (350) ND 
ND (350) ND 
ND (350) 
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(340) ND (360) ND (360) ND (400) 
(340) ND (360) ND (360) ND (400) 

130 ND (360) ND (360) ND (400) 



TABLE 4.31-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-70 
HUNTERS POINTSHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nlfmer IR70B006 IR70B006 IR70B008 IR70B009 !R70B009 

sarrpling Depth (feet bgs} 42.75 58.25 0.25 1. 75 6.75 

Sarrple Nlfmer 9534D068 9535J077 9535J116 9532J065 9532J066 

Sarrple Date 08/25/95 08/28/95 08/31/95 08/08/95 08/08/95 

Semivolatile Organic Compound (ug/kg) 

BENZO(A)PYRENE ND (350) ND (380) ND (350) ND (360) 
8ENZO(B)FLUORANTHENE ND (350) ND (380) ND (350) 

2rz 
ND (360) 

BENZO(G,H,l)PERYLENE ND (350) ND (380) ND (350) ND (360) 
BENZOCK)FLUORANTHENE ND (350) ND (380) ND (350) ND (360) 

CHRYSENE NO (350) ND (380) ND (350) 160 ND (360) 
DIBENZDFURAN NO (350) ND (380) NO (350) ND (340) ND (360) 
FLUORANTHENE ND (350) ND (380) NO (350) 150 ND (360) 
FLUORENE NO (350) ND (380) NO (350) ND (340) ND (360) 

!NDEN0(1,2,3-CD)PYRENE ND (350) ND (380) ND (350) 62 ND (360) 
NAPHTHALENE ND (350) ND (380) ND (350) ND (340) ND (360) 
PHENANTHRENE ND (350) ND (380) ND (350) 47 34 
PYRENE ND (350) ND (380) ND (350) 95 ND (360) 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

4,4 1 -DDD ND (4) ND (4) ND (4) ND ( 17) ND (4) 
4,4 1 -DDE ND (4) ND (4) ND (4) ND ( 17) ND (4) 
4,4 1 -DDT ND (4) ND (4) ND (4) 15 ND (4) 
ALDRIN ND (2) ND (2) ND (2) NO (8) ND (2) 

ALPHA-BHC ND (2) ND (2) ND (2) ND (8) ND (2) 
ALPHA-CHLORDANE ND (2) ND (2) ND (2) ND (8) ND (2) 
OELTA-BHC ND (2) ND (2) ND (2) ND (8) ND (2) 
DIELORIN ND (4) ND (4) ND (4) ND (17) ND (4) 

ENDOSULFAN I ND (2) ND (2) ND (2) ND (8) ND (2) 
ENDRJN ND (4) ND (4) ND (4) ND ( 17) ND (4) 
ENORIN ALDEHYDE ND (4) ND (4) ND (4) ND ( 17) ND (4) 
GAHHA-BHC (LINDANE) ND (2) ND (2) ND (2) ND (8) ND (2) 

GAMMA-CHLORDANE ND (2) ND (2) ND (2) ND (8) ND (2) 
HEPTACHLOR ND (2) ND (2) ND (2) ND (8) ND (2) 
HETHOXYCHLOR ND (18) ND (19) ND ( 17) ND (84) ND (18) 
AROCLOR-1254 ND (35) ND (38) ND (35) ND (170) ND (36) 

AROCLOR-1260 ND (35) ND (38) 19 ND (170) ND (36) 

TPH-Purgeable (mg/kg) 

TPH-GASOLINE ND (0.5) ND (0.6) ND (0.5) ND (0.5) ND (0.5) 
TPH-PURGEABLE UNKNOWN HYDROCARBON NA NA NA NA NA 
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IR708009 !R70B009 

11. 75 16.75 

9532J067 9532J068 

08/09/95 08/09/95 

ND (360) ND (400) 
NO (360) ND (400) 
ND (360) ND (400) 
ND (360) ND (400) 

ND (360) ND (400) 
ND (360) ND (400) 
ND (360) ND (400) 
ND (360) ND (400) 

ND (360) ND (400) 
ND (360) NO (400) 
ND (360) ND (400) 
ND (360) ND (400) 

ND (4) ND (4) 
ND (4) ND (4) 
ND (4) ND (4) 
ND (2) ND (2) 

ND (2) ND (2) 
ND (2) ND (2) 
ND (2) ND (2) 
ND (4) ND (4) 

ND (2) ND (2) 
ND (4) ND (4) 
ND (4) ND (4) 
ND (2) ND (2) 

ND (2) ND (2) 
ND (2) ND (2) 

ND (18) NO (20) 
ND (36) ND (40) 

ND (36) ND (40) 

ND (0.5) ND (0.6) 
NA NA 



TABLE 4.31-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-70 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nurber IR70B006 IR70B006 IR70B008 IR70B009 IR70B009 

Sarrpling Depth (feet bgs) 42.75 58.25 0.25 1.75 6.75 

Sarrple Nurber 9534D068 9535J077 9535J116 9532J065 9532J066 

Sample Date 08/25/95 08/28/95 08/31/95 08/08/95 08/08/95 

TPH-Extractable (mg/kg) 

TPH-DIESEL ND (11) ND (6) 48 27 ND ( 11) 
TPH-EXTRACTABLE UNKNOIIN HYDROCARBON NA NA NA NA NA 
TPH-MOTOR OIL ND (11) 6 350 590 9 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 

TRPH ND (11) ND (11) 350 460 ND (11) 

Oil and Grease (mg/kg) 

TOTAL OIL & GREASE NA NA NA NA NA 

Percent Moisture (%) 

% SOLIDS 94.8 87.7 96.5 99.0 92.3 

pH (pH units) 

PH 9. 1 8.8 8.0 8.9 8.5 
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IR70B009 IR70B009 

11. 75 16.75 

9532J067 9532J068 

08/09/95 08/09/95 

ND (11) ND ( 12) 
NA NA 

ND (11) 7 

ND (11) ND ( 12) 

NA NA 

92.0 82.7 

8.7 8.3 



Station Nuit>er 

Sarrpling Depth (feet bgs) 

Sarrple Nuit>er 

Sarrple Date 

Metal (mg/kg) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 

COBALT 
COPPER 
IRON 
LEAD 

TABLE 4.31-3 (Continued) 

SOIL ANALYTICAL RESULTS - IR-70 
HUNTERS POINT SIITPYARD, PARCEL D REMEDIAL INVESTIGATION 

!R70B010 

1.25 

9533D006 

08/18/95 

ND (0.02) 
ND (0.04) 

11.500 
r9.9 

20.0 
66.6 

iii¥lh 

lR70B010 

5.75 

9533D007 

08/18/95 

ND (0.02) 
ND (0.05) 

24,100 
112 

43.2 
104 

44,800 
6.5 

lR70B010 

9.75 

9533D008 

08/18/95 

ND (0.02) 
ND (0.04) 

••nt /§26egnr·•·······•·•·•··· 

lR70B010 

16. 75 

9534D009 

08/21/95 

ND (0.02) 
ND (0.05) 

25,500 
193 

lR70B010 

20.75 

9534D010 

08/21/95 

19 600 
ND (2.3) 
ND (4.9) 

214 

29.8 
25.2 

40,600 
3.9 

lR70M~04A 

,. 75 

9532J071 

08/10/95 

ND (0.02) 
ND (0.04) 

10,900 
,1.2 

71 n 

lR70M~04A 

6.75 

9532J072 

08/10/95 

17,000 
1.0 

ND (0.60) 
73.0 

ND (0.02) 
ND (0.04) 

13,900 
d.6 

22.0 
49.5 

19,900 
1.3 

MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 

•·•>•nr1uJH2r nnn ••·•tt;i~~i~~ n} •••t tnnnt~gg •• n t.•••• nu•••fl;~~u~~ei ttn ••••·••••••n r&;R~ nt ¥;~~~g~t •••••••·• ntn 1~1.~•g••·nnn••····•· 
0.20 0.06 ND (0.05) ND (0.09) ND (0.10) 0.26 ND (0.05) 

ND (0.27) ND (0.21) ND (0.20) ND (0.21) ND (0.84) ND (0.65) ND (0.19) 

NICKEL 
POTASSIUM 
SELENIUM 
SILVER 

SOO!UM 
THALLIUM 
VANAO!UM 
ZINC 

Volatile Organic Compound (ug/kg) 

ND 
ND 

77.3 
11730 

(0.69) 
(0.12) 

?'" 

,_ 0 

BENZENE NA 
CARBON DISULFIDE NA 
TOLUENE NA 
TRICHLOROETHENE NA 

XYLENE (TOTAL) NA 

Semivolatile Organic Compound (ug/kg) 

2-METHYLNAPHTHALENE 
ANTHRACENE 
BENZO(A)ANTHRACENE 

ND (340) 
ND (340) 
ND (340) 

I n ~~g~ k nt••· •tnn f~g~~t n rn• n mtn~gz~•··· n••·········· nn11~l$~·•······ 
ND (0.78) ND (0.74) ND (0.78) ND (0.73) 
ND (0.14) ND (0.13) ND (0.14) ND (0.13) 

6 
ND (11) 
ND ( 11) 
ND (11) 

ND (11) 

ND (380) 
ND (380) 
ND (380) 

ND (27.9) 
ND (1. 7) 

n.1 
84.3 

ND ( 11) 
ND ( 11) 
ND (11) 
ND (11) 

ND (11) 

ND (360) 
ND (360) 
ND (360) 
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ND ( 11) ND (11) 
ND ( 11) ND (11) 
ND ( 11) ND (11) 
ND (11) ND (11) 

ND ( 11) ND (11) 

ND (380) ND (350) 
ND (380) ND (350) 
ND (380) ND (350) 

102 
1,210 

ND (0.69) 
ND (0.12) 

NA 
NA 
NA 
NA 

NA 

49 
24 
37 

I 

21.6 
1,280 

ND (0.73) 
ND (0.13) 

370 
0.47 
41.6 
50.3 

ND (11) 
ND ( 11) 
ND (11) 
ND (11) 

ND (11) 

ND (360) 
ND (360) 
ND (360) 



TABLE 4.31-3 (Continued} 

SOIL ANALYTICAL RESULTS- IR-70 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Stat ion NUTDer IR70B010 IR70B010 IR70B010 IR70B010 IR70B010 

Sampling Depth (feet bgs) 1.25 5.75 9. 75 16. 75 20.75 

Sample NUTDer 95330006 95330007 95330008 95340009 95340010 

Sample Date 08/18/95 08/18/95 08/18/95 08/21/95 08/21/95 

Semivolatile Organic Compound (ug/kg} 

BENZO(A)PYRENE NO (340) NO (380) NO (360) NO (380) NO (350) 
BENZ0(8)FLUORANTHENE NO (340) NO (380) NO (360) NO (380) NO (350) 
BENZO(G,H,l)PERYLENE NO (340) NO (380) NO (360) NO (380) NO (350) 
BENZO(K)FLUORANTHENE ND (340) ND (380) ND (360) ND (380) ND (350) 

CHRYSENE ND (340) ND (380) ND (360) ND (380) ND (350) 
DIBENZOFURAN NO (340) ND (380) ND (360) ND (380) ND (350) 
FLUORANTHENE ND (340) ND (380) ND (360) ND (380) ND (350) 
FLUORENE ND (340) ND (380) ND (360) ND (380) ND (350) 

INDEN0(1,2,3·CD)PYRENE ND (340) ND (380) ND (36D) ND (380) ND (350) 
NAPHTHALENE ND (340) ND (380) ND (360) NO (380) ND (350) 
PHENANTHRENE NO (340) ND (380) ND (360) NO (380) ND (350) 
PYRENE ND (340) ND (380) ND (360) NO (380) ND (350) 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

4,4 1 -DDD NO (3) ND (4) ND (4) ND (4) ND (4) 
4 4 1 -ooe NO (3) ND (4) ND (4) ND (4) NO (4) 
4:4 1 -DDT NO (3) NO (4) ND (4) ND (4) NO (4) 
ALDRIN NO (2) NO (2) ND (2) NO (2) ND (2) 

ALPHA·BHC ND (2) NO (2) ND (2) ND (2) ND (2) 
ALPHA-CHLORDANE ND (2) NO (2) ND (2) ND (2) ND (2) 
DELTA·BHC ND (2) ND (2) ND (2) ND (2) ND (2) 
OIELDRIN ND (3) ND (4) NO (4) ND (4) ND (4) 

ENDOSULFAN I ND (2) ND (2) NO (2) ND (2) NO (2) 
ENORIN ND (3) ND (4) ND (4) ND (4) ND (4) 
ENDRIN ALDEHYDE ND (3) ND (4) NO (4) ND (4) NO (4) 
GAMMA-8HC (LINOANE) ND (2) ND (2) ND (2) NO (2) ND (2) 

GAMMA-CHLORDANE ND (2) ND (2) ND (2) NO (2) ND (2) 
HEPTACHLOR ND (2) ND (2) ND (2) NO (2) ND (2) 
METHOXYCHLOR ND ( 17) ND (19) ND (18) ND (19) ND (18) 
AROCLOR · 1254 NO (34) ND (38) NO (36) NO (38) ND (36) 

AROCLOR-1260 54 NO (38) NO (36) ND (38) NO (36) 

TPH-Purgeable (mg/kg} 

TPH·GASOLINE NO (0.5) 0.3 ND (0.6) NO (0.6) NO (0.5) 
TPH-PURGEABLE UNKNOWN HYDROCARBON NA NA NA NA NA 
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IR70HW04A IR70MW04A 

1.75 6.75 

9532J071 9532J072 

08/10/95 08/10/95 

40 NO (360) 
67 NO (360) 
67 NO (360) 
27 ND (360) 

64 NO (360) 
ND (340) ND (360) 

120 ND (360) 
ND (340) ND (360) 

30 ND (360) 
23 NO (360) 

100 NO (360) 
78 ND (360) 

8 ND (4) 
6 ND (4) 

38 ND (4) 
NO (3) ND (2) 

ND (3) ND (2) 
ND (3) ND (2) 
ND (3) ND (2) 
ND (7) ND (4) 

ND (3) ND (2) 
ND (7) ND (4) 
ND (7) ND (4) 
ND (3) NO (2) 

NO (3) NO (2) 
NO (3) NO (2) 

NO (34) NO (18) 
NO (68) NO (36) 

59 NO (36) 

ND (0.5) ND (0.5) 
NA NA 



TABLE 4.31-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-70 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nurber IR70B010 IR70B010 IR70B010 IR70B010 IR70B010 

Sarrpling Depth (feet bgs) 1.25 5. 75 9.75 16.75 20.75 

Sarrple Nurber 9533D006 9533D007 9533D008 9534D009 9534D010 

Sarrple Date 08/18/95 08/18/95 08/18/95 08/21/95 08/21/95 

TPH-Extractable (mg/kg) 

TPH-DIESEL 12 ND (11) ND < 11) ND C 12) ND C 11 l 
TPH-EXTRACTABLE UNKNOWN HYDROCARBON NA NA NA NA NA 
TPH-MOTOR DI L 48 ND (11) ND < 11) 6 ND ( 11) 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 

TRPH 66 14 ND (11) 14 15 

Oil and Grease (mg/kg) 

TOTAL OIL & GREASE NA NA NA NA NA 

Percent Moisture (%) 

% SOLIDS 98.4 87.0 91.7 86.8 93.5 

pH (pH units) 

PH 8.8 8.5 9.2 10.0 9.0 
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IR70HW04A IR70HW04A 

1.75 6.75 

9532J071 9532J072 

08/10/95 08/10/95 

86 ND (11) 
NA NA 

990 21 

470 12 

NA NA 

98.1 93.4 

8.2 9.5 



TABLE 4.31-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-70 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Ntilber 

Saq::,ling Depth (feet bgs) 

Saq::,le Ntilber 

Saq::,le Date 

Metal (mg/kg) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 

COBALT 
COPPER 
IRON 
LEAO 

MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 

NICKEL 
POTASSIUM 
SELENIUM 
SILVER 

SODIUM 
THALLIUM 
VANADIUM 
ZINC 

Volatile Organic Compound (ug/kg) 

BENZENE 
CARSON DISULFIDE 
TOLUENE 
TRICHLOROETHENE 

XYLENE (TOTAL) 

IR70MW04A 

11.75 

9532J073 

08/10/95 

14,800 
0.52 

ND (0.59) 

ND 
ND 

38. 1 

(0.02) 
(0.04) 
9,680 
45.7 

19.7 
47.3 

21,200 
1.5 

r li2~i~nn••···•··········· 
NO (0.05) 
NO (0.19) 

22.2 
825 

ND (0. 72) 
ND (0. 13) 

ND (11) 
ND (11) 
ND (11) 
ND (11) 

ND (11) 

Semivolatile Organic Compound (ug/kg) 

2-HETHYLNAPHTHALENE 
ANTHRACENE 
BENZO(A)ANTHRACENE 

ND (350) 
ND (350) 
ND (350) 

IR70MW04A 

40.25 

9532J076 

08/10/95 

IR70MW07A 

1.25 

9536J141 

09/05/95 

22,300 
ND (1.8) 
ND (3.6) 

256 

ND (0.05) ND (0.02) 
ND (0.06) ND (0.04) 

66,400 15,5□□ 
64.0 ,4.4 

15.1 22.9 
36.4 54.5 

ntd&:lmlnn • rr n ~:JB&t•••··•····•·······•····· 

IR70HW07A 

5.25 

9536J142 

09/05/95 

30,900 
ND (2.1) 
ND (3.8) 

190 

ND (0.02) 
ND (0.04) 

20,600 
148 

36.1 
73.3 

46,300 
7.6 

IR70HW07A 

10.25 

9536J143 

09/05/95 

37.3 
78.6 

i~:iPin 

IR70HW07A 

15.25 

9536J145 

09/05/95 

33,100 
4.0 

ND (3.9) 
155 

48.1 
42.4 

41,300 
7.6 

IR70HW07A 

20.00 

9536J146 

09/05/95 

28,200 
ND (1.3) 
ND (1.5) 

62.3 

ND (0.02) 
ND (0.05) 

21,600 
108 

34.8 
66.5 

39,600 
3.6 

13,200 
328 

NO (0.08) 
ND (0.29) 

!Ngg~gn •·•·nn·•·•·• ~ig~yr•··•······ 

71.7 
5,950 

ND (1.1) 
ND (0.19) 

3,610 
ND (0.64) 

55.0 
81.3 

ND ( 16) 
13 

ND ( 16) 
ND (16) 

ND (16) 

ND (540) 
ND (540) 
ND (540) 

0.10 ND (0.06) 
ND (0.22) ND (0.21) 

85.3 tI•••28Ht·•·•·•••·•·•·· di.ti,fr n ffit+···•··· 
1,870 1,330 1,970 1,490 

ND (0.70) ND (0.76) ND (0.73) ND (0.81) 
ND (0.12) ND (0.13) ND (0.13) ND (0.14) 

NA ND (11) ND 
NA ND (11) ND 
NA ND (11) ND 
NA ND (11) NO 

NA ND (11) NO 

ND (680) ND (370) ND 
NO (680) ND (370) NO 
NO (680) ND (370) ND 
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I 

' 

(11) 
(11) 
( 11) 
(11) 

(11) 

(350) 
(350) 
(350) 

6,220 
ND (0.48) 

74.8 
85.4 

ND ( 12) 
ND ( 12) 
ND C 12) 
ND ( 12) 

NO ( 12) 

NO (390) 
ND (390) 
ND (390) 

124 
1,590 

ND (0.80) 
ND (0.14) 

t i:~~ ? 

ND 
ND 
ND 
ND 

ND 

ND 
ND 
ND 

91.0 
77.8 

(12) 
(12) 
(12) 
(12) 

(12) 

(390) 
(390) 
(390) 



TABLE 4.31-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-70 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nl.llber IR70MW04A IR70MW04A IR70MW07A IR70MW07A IR70MW07A 

Sa~ling Depth (feet bgs) 11. 75 40.25 1.25 5.25 10.25 

Sa~le Nl.llber 9532J073 9532J076 9536J141 9536J142 9536J143 

Sa~te Date 08/10/95 08/10/95 09/05/95 09/05/95 09/05/95 

Semivolatile Organic Compound (ug/kg) 

SENZO(A)PYRENE ND (350) ND (540) ND (680) ND (370) ND (350) 
SENZO(S)FLUORANTHENE ND (350) ND (540) ND (680) ND (370) ND (350) 
BENZO(G,H,l)PERYLENE ND (350) ND (540) ND (680) ND (370) ND (350) 
SENZO(K)FLUORANTHENE ND (350) ND (540) ND (680) ND (370) ND (350) 

CHRYSENE ND (350) ND (540) ND (680) ND (370) ND (350) 
OJSENZOFURAN ND (350) ND (540) ND (680) ND (370) ND (350) 
FLUORANTHENE ND (350) ND (540) ND (680) ND (370) ND (350) 
FLUORENE ND (350) ND (540) ND (680) ND (370) ND (350) 

INDENO(l,2,3-CD)PYRENE ND (350) ND (540) ND (680) ND (370) ND (350) 
NAPHTHALENE ND (350) ND (540) ND (680) ND (370) ND (350) 
PHENANTHRENE ND (350) ND (540) ND (680) ND (370) ND (350) 
PYRENE ND (350) ND (540) ND (680) ND (370) ND (350) 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

4,4 1 -DDD ND (4) ND (5) 3 ND (4) ND (4) 
4,4 1 -DDE ND (4) ND (5) ND (3) ND (4) ND (4) 
4,4 1 -DDT 2 ND (5) 4 ND (4) ND (4) 
ALDRIN 1 ND (3) ND (2) ND (2) ND (2) 

ALPHA-BHC ND (2) ND (3) ND (2) ND (2) ND (2) 
ALPHA-CHLORDANE ND (2) ND (3) ND (2) ND (2) ND (2) 
DELTA-SHC ND (2) ND (3) ND (2) ND (2) ND (2) 
DJELDRIN 2 ND (5) ND (3) ND (4) ND (4) 

ENDOSULFAN I ND (2) ND (3) ND (2) ND (2) ND (2) 
ENDRIN 2 ND (5) ND (3) ND (4) ND (4) 
ENDRIN ALDEHYDE ND (4) ND (5) ND (3) ND (4) ND (4) 
GAMMA-SHC (LINDANE) 1 ND (3) ND (2) ND (2) ND (2) 

GAMMA-CHLORDANE ND (2) ND (3) ND (2) ND (2) ND (2) 
HEPTACHLOR 1 ND (3) ND (2) ND (2) ND (2) 
METHOXYCHLOR ND ( 18) ND (27) ND ( 17) ND (19) ND (18) 
AROCLOR-1254 ND (35) ND (54) ND (34) ND (37) ND (36) 

AROCLOR-1260 ND (35) ND (54) 40 ND (37) ND (36) 

TPH-Purgeable (mg/kg) 

TPH-GASOLINE ND (0.5) ND (0.8) ND (0.5) ND (0.6) ND (0.5) 
TPH-PURGEABLE UNKNO\IN HYDROCARBON NA NA NA NA NA 
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IR70HW07A IR70MW07A 

15.25 20.00 

9536J145 9536J146 

09/05/95 09/05/95 

ND (390) ND (390) 
ND (390) ND (390) 
ND (390) ND (390) 
ND (390) ND (390) 

ND (390) ND (390) 
ND (390) ND (390) 
ND (390) ND (390) 
ND (390) ND (390) 

ND (390) ND (390) 
ND (390) ND (390) 
ND (390) ND (390) 
ND (390) ND (390) 

ND (4) ND (4) 
ND (4) ND (4) 
ND (4) ND (4) 
ND (2) ND (2) 

ND (2) ND (2) 
ND (2) ND (2) 
ND (2) ND (2) 
ND (4) ND (4) 

ND (2) ND (2) 
ND (4) ND (4) 
ND (4) ND (4) 
ND (2) ND (2) 

ND (2) ND (2) 
ND (2) ND (2) 

ND (20) ND (20) 
ND (40) ND (39) 

ND (40) ND (39) 

NO (0.6) ND (0.6) 
NA NA 



TABLE 4.31-3 (Continued) 

SOIL ANALYTICAL RESULTS - IR-70 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nlltller IR70HY04A IR70MY04A IR70MY07A IR70HY07A IR70MY07A 

Sampling Depth (feet bgs) 11.75 40.25 1.25 5.25 10.25 

Sample !rillltller 9532J073 9532J076 9536J141 9536J142 9536J143 

Sarrple Date 08/10/95 08/10/95 09/05/95 09/05/95 09/05/95 

TPH-Extractable (mg/kg) 

TPH-DIESEL NO (11) ND ( 16) 60 ND (11) ND (11) 
TPH-EXTRACTABLE UNKNO\IN HYOROCARBON NA NA NA NA NA 
TPH·HOTOR OIL 19 ND ( 16) 450 ND (11) ND ( 11) 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 

TRPH 24 ND (16) 450 ND (11) 11 

Oil and Grease (mg/kg) 

TOTAL OIL & GREASE NA NA NA NA NA 

Percent Moisture (%) 

% SOL!OS 94.7 62.4 96.9 89.2 92.8 

pH (pH units) 

PH 9.4 9.1 9.4 8.6 8.9 
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IR70HY07A IR70MY07A 

15.25 20.00 

9536J145 9536J146 

09/05/95 09/05/95 

NO (12) ND (12) 
NA NA 

ND ( 12) ND (12) 

NO (12) ND (12) 

NA NA 

83.6 84.8 

8.5 8.6 



TABLE 4.31-3 (Continued) 

SOIL ANALYTICAL RESULTS - IR-70 
HUNTERS POINT SlliPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nurber 

Salll)ling Depth (feet bgs) 

Sarrple Nurber 

Sarrple Date 

Metal (mg/kg) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 

COBALT 
COPPER 
!RON 
LEAD 

!R70MW11A 

1.75 

9531J054 

08/03/95 

12,900 
1.8 

ND (3.4) 
136 

NO (0.02) 
ND (0.04) 

125,_1!00 
r,.8 

20.5 
97.8 

ti!1~i~ ? 

!R70MW11A 

6.75 

9531 JOSS 

08/03/95 

26,900 
3.2 

ND (1.1) 
195 

ND (0.02) 
ND (0.04) 

21,500 
131 

35. 1 
57.1 

33,700 
3.0 

!R70MW11A 

16.75 

9531J056 

08/03/95 

34,000 

· &:il~+ 
115 

IR70MW11A 

21.75 

9531J059 

08/03/95 

21,600 
4.9 

NO (2.9) 
117 

ND (0.02) ND (0.02) 
ND (0.04) ND (0.05) 

tn !§itf§•• •t•·•nn nn••• n~ingn••••••·•·•· 
39.0 
41.8 

•• n ni&:t1&n••••··•·•·•·• 

60.6 
28.2 

43,600 
7 .5 

!R70MW11A 

31.75 

9531J060 

08/04/95 

45,600 
3.8 

NO (0.63) 
209 

ND (0.02) 
ND (0.04) 

37,400 
154 

40.5 
73.1 

47,100 
2.9 

MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 

t!tt~i~r nn ••<>Jttigir r n+•·•t*i~R~n rrn •••r ltJb~~in rn•t r•·•nat?iai~ ?{I••·•··· 
0.31 ND (0.06) ND (0.05) 0.07 ND (0.06) 

ND (0.19) NO (0.20) NO (0.20) ND (0.20) NO (0.20) 

NICKEL 
POTASSIUM 
SELENIUM 
SILVER 

SOOIUM 
THALLIUM 
VANADIUM 
ZINC 

Volatile Organic Compound (ug/kg) 

106 
1,430 

ND (0.71) 
ND (0.13) 

BENZENE NA 
CARBON DISULFIDE NA 
TOLUENE NA 
TRJCHLOROETHENE NA 

XYLENE (TOTAL) NA 

Semivolatile Organic Compound (ug/kg) 

2-HETHYLNAPHTHALENE 
ANTHRACENE 
BENZO(A)ANTHRACENE 

NO (350) 
ND (350) 
NO (350) 

ND (11) 
ND (11) 
ND (11) 
NO (11) 

ND (11) 

ND (370) 
ND (370) 
ND (370) 

ND ( 11) 
ND ( 11) 
ND ( 11) 
ND (11) 

ND (11) 

ND (360) 
ND (360) 
ND (360) 
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ND (11) 
ND (11) 
ND (11) 
NO (11) 

ND (11) 

ND (380) 
ND (380) 
ND (380) 

61.6 
1,070 

ND (0. 76) 
ND (0. 13) 

ND (11) 
ND (11) 
ND ( 11) 
ND (11) 

ND (11) 

ND (370) 
NO (370) 
ND (370) 

!R70MW11A !R70HW11A 

38.75 46.75 

9531J061 9532J064 

08/04/95 08/07/95 

NO (0.03) ND (0.05) 
NO (0.05) ND (0.06) 

11\000 77,400 
0.6 65.2 

13.9 14.3 
20.0 34.7 

19,200 
4.6 

23,800 
8.4 

12,300 12,400 
347 280 

0.14 ND (0.07) 
ND (0.25) ND (0.38) 

94.0 81.1 
3,480 5,160 

ND (0.93) ND (0.95) 
ND (0.16) ND (0.17) 

it~f~n•···•·• ND 
4,840 

(0.56) 
40.9 45.8 
47.1 69.9 

ND ( 14) ND (14) 
15 21 

ND ( 1.i ND ( 14) 
NO (14) ND (14) 

NO (14) ND (14) 

ND (460) ND (460) 
NO (460) ND (460) 
ND (460) ND (460) 



TABLE 4.31-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-70 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nurber IR70MW11A IR70MW11A IR70MW11A IR70MW11A !R70MW11A 

Sarrpling Depth (feet bgs) 1.75 6. 75 16. 75 21. 75 31. 75 

Sa~le Nurber 9531J054 9531J055 9531J056 9531 J059 9531J060 

Sa1Tple Date 08/03/95 08/03/95 08/03/95 08/03/95 08/04/95 

Semivolatile Organic Compound (ug/kg) 

BENZO(A)PYRENE ND (350) NO (370) NO (360) NO (380) NO (370) 
BENZO(B)FLUORANTHENE NO (350) NO (370) ND (360) NO (380) NO (370) 
BENZO(G,H,l)PERYLENE NO (350) NO (370) NO (360) NO (380) NO (370) 
BENZO(K)FLUORANTHENE ND (350) NO (370) NO (360) NO (380) NO (370) 

CHRYSENE NO (350) NO (370) NO (360) ND (380) NO (370) 
DIBENZOFURAN ND (350) ND (370) NO (360) NO (380) NO (370) 
FLUORANTHENE NO (350) NO (370) NO (360) ND (380) NO (370) 
FLUORENE ND (350) ND (370) NO (360) NO (380) NO (370) 

INOEN0(1,2,3·CD)PYRENE NO (350) ND (370) ND (360) NO (380) NO (370) 
NAPHTHALENE ND (350) ND (370) ND (360) NO (380) ND (370) 
PHENANTHRENE NO (350) ND (370) ND (360) ND (380) ND (370) 
PYRENE ND (350) ND (370) NO (360) ND (380) ND (370) 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

4,4 1 -000 ND (4) ND (4) ND (4) ND (4) NO (4) 
4,4 1 -DDE ND (4) ND (4) ND (4) ND (4) ND (4) 
4,4 1 -DDT ND (4) ND (4) ND (4) ND (4) NO (4) 
ALDRIN ND (2) ND (2) ND (2) ND (2) NO (2) 

ALPHA-BHC ND (2) NO (2) ND (2) ND (2) ND (2) 
ALPHA-CHLORDANE ND (2) ND (2) ND (2) ND (2) NO (2) 
OELTA·BHC NO (2) NO (2) ND (2) ND (2) ND (2) 
OIELORIN ND (4) ND (4) ND (4) NO (4) NO (4) 

ENOOSULFAN I ND (2) NO (2) NO (2) ND (2) ND (2) 
ENDRIN NO (4) NO (4) ND (4) ND (4) NO (4) 
ENDRIN ALDEHYDE NO (4) NO (4) NO (4) ND (4) ND (4) 
GAMMA-BHC (L!NOANE) NO (2) NO (2) ND (2) ND (2) NO (2) 

GAMMA-CHLORDANE NO (2) ND (2) NO (2) NO (2) ND (2) 
HEPTACHLOR ND (2) NO (2) ND (2) ND (2) NO (2) 
METHOXYCHLOR ND ( 18) ND (19) NO (18) NO (19) NO ( 19) 
AROCLOR-1254 ND (35) NO (37) ND (36) ND (38) NO (37) 

AROCLOR-1260 NO (35) NO (37) ND (36) NO (38) NO (37) 

TPH-Purgeable (mg/kg) 

TPH-GASOLINE NO (0.5) ND (0.6) NO (0.6) NO (0.6) ND (0.6) 
TPH·PURGEABLE UNKNOIIN HYDROCARBON NA NA NA NA NA 
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IR70MW11A !R70MW11A 

38. 75 46. 75 

9531J061 9532J064 

08/04/95 08/07/95 

ND (460) 27 
ND (460) ND (460) 
ND (460) NO (460) 
NO (460) NO (460) 

NO (460) NO (460) 
NO (460) NO (460) 
NO (460) NO (460) 
NO (460) ND (460) 

ND (460) NO (460) 
NO (460) ND (460) 
ND (460) NO (460) 
ND (460) NO (460) 

NO (5) NO (5) 
NO (5) NO (5) 
NO (5) ND (5) 
NO (2) ND (2) 

ND (2) NO (2) 
ND (2) ND (2) 
ND (2) NO (2) 
NO (5) NO (5) 

NO (2) NO (2) 
NO (5) ND (5) 
NO (5) NO (5) 
NO (2) ND (2) 

NO (2) NO (2) 
NO (2) ND (2) 

ND (23) NO (23) 
ND (46) NO (46) 

ND (46) NO (46) 

NO (0. 7) NO (0.7) 
NA NA 



TABLE 4.31-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-70 
HUNTERS POINT SIDPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nllli:>er IR70MW11A IR70MW11A IR70MW11A IR70MW11A IR70MW11A 

Safll)ling Depth (feet bgs) 1.75 6.75 16.75 21.75 31.75 

Saflllle Nunber 9531J054 9531J055 9531J056 9531J059 9531J060 

SafTl)le Date 08/03/95 08/03/95 08/03/95 08/03/95 08/04/95 

TPH-Extractable (mg/kg) 

TPH-DIESEL 19 ND (11) ND (11) ND ( 11) ND (11) 
TPH-EXTRACTABLE UNKNOWN HYDROCARBON NA NA NA NA NA 
TPH-MOTOR OIL 120 ND C 11 l ND (11) 16 ND (11) 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 

TRPH 82 ND (11) ND (11) ND (11) 15 

Oil and Grease (mg/kg) 

TOTAL OIL & GREASE NA NA NA NA NA 

Percent Moisture(%) 

% SOLIDS 95.3 90.5 91.5 88.3 89.0 

pH (pH units) 

PH 9.0 8.5 8.9 8.5 7.6 
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IR70MW11A IR70MW11A 

38.75 46.75 

9531J061 9532J064 

08/04/95 08/07/95 

ND (14) ND (14) 
NA NA 

l/D (14) ND (14) 

15 ND (14) 

NA NA 

73.1 71.9 

8.7 8.7 



Station Ni.irber 

Sampling Depth (feet bgs) 

Sample Ni.irber 

Sample Date 

Metal (mg/kg) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

BERYLL IUH 
CADMIUM 
CALCIUM 
CHROMIUM 

COBALT 
COPPER 
IRON 
LEAO 

MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 

NICKEL 
POTASSIUM 
SELENIUM 
SILVER 

SOOIUM 
THALLIUM 
VANADIUM 
ZINC 

TABLE 4.31-3 (Continued) 

SOIL ANALYTICAL RESULTS - IR-70 
HUNTERS POINT SIDPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR70M~12A 

0.75 

9538J251 

09/18/95 

20,200 

•·••nn··wn•l~i>"'"······•····· 
97.9 

NO (0.06) 
NO (0.04) 

8,260 
86.3 

23.9 
41.2 

•••• t )~iclR~ ti•••••••••·•·•···•·· 

IR70M~12A 

9.75 

9538J252 

09/18/95 

32,600 
2.3 

NO (0.60) 
156 

NO (0.02) 
NO (0.04) 

31,700 
97.2 

34.1 
70.2 

45,200 
3.7 

IR70M~12A 

16.25 

9538J254 

09/18/95 

lU/ 

NO (0.04) 
NO (0.05) 

8,730 
187 

27.8 
47.2 

)II(i;if@t•·•••···••·········.· 

IR70M~12A IR70SS01 IR70SS02 IR70SS03 

20.25 0.00 0.00 0.00 

9538J255 9535J136 9535J137 9535J138 

09/18/95 09/01/95 09/01/95 09/01/95 

26,100 7,660 17,400 18,900 

t ;;;21ii r n• •·• is@ ~,i n nn Misf\\~t •·n nn H inti,>>·"···•··•·•·· 
180 190 232 171 

NO (0.02) NO (0.02) 
ND (0.05) 0.97 

•·nn•••liii~g. ·••·••••·•·•·• n n Xitri n·•· 
32.7 
49.2 

38,200 
7.4 

NO (0.02) 
2.3 

10,300 
209 

NO (0.02) 
1.5 

12,600 
169 

J~~i fa I flstginr ··/\·•·· n••nt•IT*.ig~. ··•·tn•••n•··· ····•·· A76!;a~i. tt) ifl i!j4~6Gi~l (} 
on 1 

ND co~zJ5 :g rn:~~l ND (O~zJl ND (O~Zg~ H34'?i!i n 
n 

105 
1,450 

ND (0.82) 
ND (0.15) 

NO (164) 
ND (1.0) 

68.8 
89.6 

46.2 
1,590 

ND (0.80) 
ND (0.14) 

nntt~,JjL r•·••••v•••• t•••t••~!l&t rn•·•••••••n l!w~~ n n n ~~tt > 
NO (0.92) ND (0.93) ND (0.68) ND (0.69) 
ND (0.17) NO (0.17) ND (0.12) NO (0.12) 

807 610 
ND (0.45) ND (0.45) 

48.4 71.3 
70.8 93.3 

148 
1,830 

ND (0.69) 
ND (0.12) 

Volatile Organic Compound (ug/kg) 

BENZENE 
CARBON DISULFIDE 
TOLUENE 
TRICHLOROETHENE 

XYLENE (TOTAL) 

NA 
NA 
NA 
NA 

NA 

Semivolatile Organic Compound (ug/kg) 

2-METHYLNAPHTHALENE 
ANTHRACENE 
BENZO(A)ANTHRACENE 

ND (350) 
ND (350) 
NO (350) 

ND (10) ND 
NO (10) ND 
ND C 10) ND 
ND ( 10) ND 

ND ( 10) ND 

ND (340) ND 
ND (340) ND 
ND (340) ND 

( 12) ND (12) NA NA NA 
C 12) ND ( 12) NA NA NA 
( 12) ND (12) NA NA NA 
( 12) ND ( 12) NA NA NA 

( 12) NO ( 12) NA NA NA 

(390) ND (390) ND (330) ND (340) NO (330) 
(390) ND (390) ND (330) ND (340) ND (330) 
(390) ND (390) ND (330) ND (3,400) ND (330) 

Page 22 



TABLE 4.31-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-70 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nllli:>er IR70MW12A IR70MW12A IR70MW12A IR70MW12A IR70SS01 

San,;>ling Oepth (feet bgs) 0. 75 9. 75 16.25 20.25 0.00 

San,;>le Nllli:>er 9538J251 9538J252 9538J254 9538J255 9535J136 

Sample Date 09/18/95 09/18/95 09/18/95 09/18/95 09/01/95 

Semivolatile Organic Compound (ug/kg) 

BENZO(A)PYRENE ND (350) ND (340) ND (390) ND (390) NA 
BENZO(B)FLUORANTHENE ND (350) ND (340) ND (390) ND (390) NA 
BENZO(G,H,IJPERYLENE ND (350) ND (340) ND (390) ND (390) NA 
BENZO(K)FLUORANTHENE ND (350) ND (340) ND (390) ND (390) 250 

CHRYSENE ND (350) ND (340) ND (390) ND (390) ND (330) 
DIBENZOFURAN ND (350) ND (340) ND (390) ND (390) ND (330) 
FLUORANTHENE ND (350) ND (340) ND (390) ND (390) 170 
FLUORENE ND (350) ND (340) ND (390) ND (390) ND (330) 

INDEN0(1,2,3·CD)PYRENE ND (350) ND (340) ND (390) ND (390) NA 
NAPHTHALENE ND (350) ND (340) ND (390) ND (390) ND (330) 
PHENANTHRENE ND (350) ND (340) ND (390) ND (390) 180 
PYRENE ND (350) ND (340) ND (390) ND (390) 340 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

4,4 1 -DDD ND (4) ND (3) ND (4) ND (4) ND ( 17) 
4,4 1 -DDE ND (4) ND (3) ND (4) ND (4) ND (17) 
4,4'-DDT ND ( 4) ND (3) ND (4) ND (4) ND (17) 
ALDRIN ND (2) ND (2) ND (2) ND (2) ND (8) 

ALPHA·BHC ND (2) ND (2) ND (2) ND (2) ND (8) 
ALPHA-CHLORDANE ND (2) ND (2) ND (2) ND (2) 16 
DELTA·BHC ND (2) ND (2) ND (2) ND ( 2) ND (8) 
DIELDRIN ND (4) ND (3) NO (4) ND (4) 19 

ENDOSULFAN I ND (2) ND (2) ND (2) ND (2) 9 
ENDRIN ND (4) ND (3) ND (4) ND (4) ND (17) 
ENDR IN ALDEHYDE ND ( 4) ND (3) ND ( 4) ND (4) ND (17) 
GAMMA·BHC (LINDANE) ND (2) ND (2) ND (2) ND (2) ND (8) 

GAMMA-CHLORDANE ND (2) ND (2) ND (2) ND (2) 10 
HEPTACHLOR NO (2) ND (2) ND (2) ND (2) ND (8) 
METHOXYCHLOR NO (18) ND ( 17) ND (20) ND (20) ND (83) 
AROCLOR-1254 NO (35) ND (34) ND (40) ND (40) ND (170) 

AROCLOR-1260 ND (35) ND (34) ND (40) ND (40) 

TPH-Purgeable (mg/kg) 

TPH-GASOLINE ND (0.5) ND (0.5) ND (0.6) ND (0.6) ND (0.5) 
TPH·PURGEABLE UNKNOWN HYDROCARBON NA NA NA NA NA 
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IR70SS02 IR70SS03 

0.00 0.00 

9535J137 9535J138 

09/01/95 09/01/95 

ND (3,400) ND (3,300) 
170 ND (3,300) 

ND (3,400) ND (3,300) 
ND (3,400) ND (3,300) 

ND (3,400) ND (330) 
ND (340) ND (330) 
ND (340) ND (330) 
ND (340) ND (330) 

ND (3,400) ND (3,300) 
ND (340) ND (330) 
ND (340) ND (330) 

280 ND (330) 

ND (17) ND (17) 
ND (17) ND (17) 

11 ND (17) 
ND (9) ND (8) 

ND (9) ND (8) 
5 ND (8) 

ND (9) ND (8) 
ND (17) ND (17) 

ND (9) ND (8) 
ND (17) ND ( 17) 
ND ( 17) ND (17) 

ND (9) ND (8) 

ND (9) ND (8) 
ND (9) ND (8) 

ND (85) NO (84) 
ND (170) ND (170) 

ND (0.5) NO (0.5) 
NA NA 



TABLE 4.31-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-70 
HUNTERS POINf SIDPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station NUiber IR70MY12A IR70MY12A IR70MY12A IR70MY12A IR70SS01 

Saq:,ling Depth (feet bgs) 0.75 9.75 16.25 20.25 0.00 

Saq:,le Nlm'.ler 9538J251 9538J252 9538J254 9538J255 9535J136 

Sarrple Date 09/18/95 09/18/95 09/18/95 09/18/95 09/01/95 

TPH-Extractable (mg/kg) 

TPH-DIESEL 11 18 27 ND (12) 100 
TPH-EXTRACTABLE UNKNOUN HYDROCARBON NA NA NA NA NA 
TPH·MOTOR OIL 85 130 77 36 820 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 

TRPH 47 170 ND (12) ND ( 12) 650 

Oil and Grease (mg/kg) 

TOTAL OIL & GREASE NA NA NA NA NA 

Percent Moisture ( % ) 

% SOL!OS 95.0 98.1 84.4 83.9 99.9 

pH (pH units) 

PH 8.5 8.6 9.1 8.3 7.5 
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IR70SS02 IR70SS03 

0.00 0.00 

9535J137 9535J138 

09/01/95 09/01/95 

62 100 
NA NA 

790 880 

650 790 

NA NA 

98.3 98.8 

8.4 8.3 



Station Nl.Jlber 

Sarl1)ling Depth (feet bgs) 

Sarrple Nl.Jlber 

Sarl1)le Date 

Metal (mg/kg) 

TABLE 4.31-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-70 
HUNTERS POINT SIDPYARD, PARCEL D REMEDIAL INVESTIGATION 

PA45TA11 PA55B013 PA55B013 PA55B013 PA55B014 

2.75 0.25 5.25 10. 75 0.25 

9322P224 9319G723 9319G725 9319G726 9319G720 

06/03/93 05/13/93 05/13/93 05/13/93 05/13/93 

PA55B014 PA55SS15 

5.50 0.75 

9319Gn1 9319G724 

05/13/93 05/13/93 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

791 25,900 6,790 21,600 34,300 28,600 

;;~~ii n I• t~f3\~3· •4fi_#2l:•+•··:c "'"' •.•.•.•.•.•·•••·•••··.•.•.•.•.~.•.•.•.•.•.•.•.r.•.·••··6~il~.1.•.•.~.•.•.•.• •. •.•.•.•.•.•.•.•·•·•.•.•.•.•.•·•·•·•.•.••·••·I @Hl111ii~,1i4.:t8ib nr rlitt~1:i&3·•.4l•nnt·••········ 
•·•·••·•·•·•·••·•••·•·••·•·••2.,.~ •.••.• 
//{•\Vi!J5i•NIS/ 

14.7 •••••••••••••••Mlkifrt•••••••••••·•·· = -
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 

COBALT 
COPPER 
IRON 
LEAD 

NICKEL 
POTASSIUM 
SELENIUM 
SILVER 

ND (0.08) 
ND (0.25) 

w;~;in? 

' 0 

1.4 
17,400 

131 

27.3 42.4 
98.1 93.6 

••••rn ~~t.§~ >••· t\ r ;~:kiftnn•·•+:c••·· 

SOOIUM 
THALLIUM 
VANADIUM 

79.0 667 --· 
ND (0.59) ND (0.65) 

ZINC 

Volatile Organic Compound (ug/kg) 

BENZENE ND (11) ND (11) ND (11) 
CARBON DISULFIDE ND (11) ND (11) ND (11) 
TOLUENE ND (11) 1 1 
TRICHLOROETHENE ND (11) ND C 11 l ND (11) 

XYLENE (TOTAL) ND (11) ND C 11 l ND (11) 

Semivolatile Organic Compound (ug/kg) 

2-METHYLNAPHTHALENE ND (14,000) 35 ND (370) 
ANTHRACENE ND (14,000) ND (350) ND (370) 
BENZO(A)ANTHRACENE ND (14,000) 38 ND (370) 
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ND (0.16) 
2.3 

u;;i;§tg nx·•····•·•·•· 

121 
12.2 

496900 
.49 

ND (12) 
ND ( 12) 
ND (12) 
ND (12) 

ND (12) 

ND (380) 
ND (380) 
ND (380) 

2.0 
14.300 

,6.7 

ND (11) 
ND ( 11) 
NO (11) 
ND (11) 

ND (11) 

ND (350) 
ND (350) 
ND (350) 

ND co.15> !lfarft n 
1.4 ND (1.0) 

22,900 14,700 
152 ti2.9 

NO (11) 
ND (11) 
ND (11) 
ND (11) 

ND C 11 J 

40 
ND (350) 
ND (350) 

ND ( 11) 
ND (11) 
ND (11) 

2 

NO (11) 

ND (350) 
ND (350) 

37 



TABLE 4.31-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-70 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nl.l'fber PA45TA11 PA55B013 PA55B013 PA55B013 PA55B014 

Sa~ling Depth (feet bgs) 2.75 0.25 5.25 10. 75 0.25 

Sample Nunber 9322P224 9319G723 9319G725 9319G726 9319G720 

Sa~le Date 06/03/93 05/13/93 05/13/93 05/13/93 05/13/93 

Semivolatile Organic Compound (uglkg) 

BENZOCA)PYRENE NO (14,000) NO (350) NO (370) NO (380) NO (350) 
BENZO(B)FLUORANTHENE ND (14,000) 96 ND (370) ND (380) 76 
BENZO(G,H,I)PERYLENE ND (14,000) ND (350) ND (370) ND (380) ND (350) 
BENZO(K)FLUORANTHENE ND (14,000) ND (350) ND (370) ND (380) ND (350) 

CHRYSENE ND (14,000) 70 ND (370) ND (380) 57 
DIBENZOFURAN ND (14,000) ND (350) ND (370) ND (380) ND (350) 
FLUORANTHENE ND (14,000) 220 ND (370) ND (380) 54 
FLUORENE ND (14,000) ND (350) ND (370) ND (380) ND (350) 

!NDEN0(1,2,3·CO)PYRENE ND (14,000) NO (350) NO (370) ND (380) ND (350) 
NAPHTHALENE ND (14,000) NO (350) NO (370) ND (380) ND (350) 
PHENANTHRENE NO (14,000) 140 42 ND (380) 38 
PYRENE ND (14,000) 130 ND (370) ND (380) 73 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

4,4 1 -DDD ND (4) 3 ND (4) ND (4) NO (4) 
4 4 1 -DDE ND (4) ND (4) NO (4) NO (4) NO (4) 
<4 1 -DDT ND (4) 8 NO (4) ND (4) 2 
ALDRIN ND (2) ND (2) ND (Z) NO (2) NO (Z) 

ALPHA-BHC ND (Z) ND (2) ND (2) ND (2) NO (2) 
ALPHA-CHLORDANE ND (2) ND (2) ND (2) ND (2) NO (2) 
OELTA·BHC NO (2) ND (2) ND (2) ND (2) NO (2) 
OIELDRIN NO (4) NO (4) ND (4) ND (4) ND (4) 

ENDOSULFAN I ND (2) NO (2) ND (2) ND (2) ND (2) 
ENDR!N ND (4) ND (4) ND (4) ND (4) ND (4) 
ENORIN ALDEHYDE ND (4) ND (4) ND (4) ND (4) ND (4) 
GAMMA·BHC (L!NDANE) ND (2) ND (2) ND (2) ND (2) ND (2) 

GAMMA-CHLORDANE ND (2) ND (2) ND (2) ND (2) ND (2) 
HEPTACHLOR NO (2) ND (2) NO (2) NO (2) ND (2) 
METHOXYCHLOR NO (18) NO (18) ND (19) ND (20) ND ( 18) 
AROCLOR · 1254 ND (35) NO (35) NO (37) ND (38) ND (35) 

AROCLOR-1260 ~ 21 ND (37) NO (38) NO (35) 

TPH-Purgeable (mg/kg) 

TPH·GASOL!NE ND (6) NO (1) ND ( 1) ND ( 1) NO ( 1) 
TPH-PURGEABLE UNKNOWN HYDROCARBON NA ND (1) ND ( 1) ND ( 1) NO ( 1) 
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PA55B014 PA55SS15 

5.50 0.75 

9319G721 9319G724 

05/13/93 05/13/93 

ND (350) ND (350) 
ND (350) ND (350) 
ND (350) ND (350) 
ND (350) ND (350) 

ND (350) ND (350) 
ND (350) ND (350) 
ND (350) ND (350) 
ND (350) ND (350) 

ND (350) ND (350) 
NO (350) NO (350) 
NO (350) ND (350) 
ND (350) ND (350) 

ND (4) ND (4) 
ND (4) NO (4) 
ND (4) NO (4) 
ND (2) ND (2) 

ND (Z) ND (2) 
ND (2) ND (2) 
ND (2) ND (2) 
ND (4) ND (4) 

ND (2) NO (2) 
ND (4) NO (4) 
ND (4) NO (4) 
NO (2) NO (2) 

ND (2) ND (2) 
ND (2) ND (2) 

ND ( 18) ND (18) 
ND (35) NO (35) 

ND (35) ND (35) 

ND ( 1) ND (1) 
ND ( 1) ND (1) 



TABLE 4.31-3 (Continued) 

SOIL ANALYTICAL RESULTS - IR-70 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nll!ber PA45TA11 PA55B013 PA55B013 PA55B013 PA55B014 

Sarrpling Depth (feet bgs) 2.75 0.25 5.25 10.75 0.25 

Sarrple Nll!ber 9322P224 9319G723 9319G725 9319G726 9319G720 

Sample Date 06/03/93 05/13/93 05/13/93 05/13/93 05/13/93 

TPH-Extractable (mg/kg) 

TPH·DIESEL 70 ND (10) ND ( 11) ND (12) ND (10) 
TPH-EXTRACTABLE UNKNO\IN HYDROCARBON NA 49 1B ND (12) 26 
TPH-MOTOR OJ L NA NA NA NA NA 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 

TRPH 120 NA NA NA NA 

Oil and Grease (mg/kg) 

TOTAL OIL & GREASE NA B10 ND (56) ND (5B) 1, 100 

Percent Moisture (%) 

% SOLIDS 94.3 NA NA NA NA 

pH (pH units) 

PH B.4 7.1 7.2 7.B 7.6 
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PA55B014 PA55SS15 

5.50 0.75 

9319G721 9319G724 

05/13/93 05/13/93 

ND (11) ND (11) 
ND (11) 37 

NA NA 

NA NA 

460 1,300 

NA NA 

7.7 B.1 



TABLE 4.31-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-70 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nunber 

Sampling Depth (feet bgs) 

Saffl)le Nunber 

Saffl)le Date 

Metal (mg/kg) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 

COBALT 
COPPER 
IRON 
LEAD 

MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 

NICKEL 
POTASSIUM 
SELENIUM 
SILVER 

SODIUM 
THALLIUM 
VANADIUM 
ZINC 

PA55SS16 

0.75 

9319G722 

05/13/93 

iii~:! ) 
13,800 

120 

26. 1 
95.1 

tll!iif t{••···•·• 

130 
1,420 

1.5 
ND (0.45) 

Volatile Organic Compound (ug/kg) 

BENZENE 
CARBON DISULFIDE 
TOLUENE 
TRICHLOROETHENE 

XYLENE (TOTAL) 

ND (54) 
ND (54) 
ND (54) 
ND (54) 

20 

Semivolatile Organic Compound (ug/kg) 

2·METHYLNAPHTHALENE 
ANTHRACENE 
8ENZO(A)ANTHRACENE 

7 900 
ND (11,600) 
ND (11,00D) 
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TABLE 4.31-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-70 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nl.llber PA55SS16 

SaJlllling Depth (feet bgs) 0.75 

Salll)le Nu:rber 9319G722 

SaJlllle Date 05/13/93 

Semivolatile Organic Compound (ug/kg) 

BENZO(A)PYRENE NO (11,000) 
BENZO(B)FLUORANTHENE ND (11,000) 
BENZO(G,H,I)PERYLENE ND (11,DDO) 
BENZO(K)FLUORANTHENE ND (11,000) 

CHRYSENE ND (11,000) 
DIBENZOFURAN ND (11,000) 
FLUORANTHENE 
FLUORENE 

ND c11:,oooi 
,400 

INDEN0(1,2,3·CD)PYRENE ND (11,000) 
NAPHTHALENE 1,300 
PHENANTHRENE 6,200 
PYRENE ND (11,000) 

Pesticide/Polychlorinated Biphenyl (ug/kg) 

4 4 1 -0DD NA 
4

1
4 1 -DOE NA 

4:4 1 -DDT NA 
ALDRIN NA 

ALPHA-BHC NA 
ALPHA-CHLORDANE NA 
DELTA-BHC NA 
DIELDRIN NA 

ENDOSULFAN I NA 
ENDRIN NA 
ENDRIN ALDEHYDE NA 
GAMMA-BHC (LINDANE) NA 

GAMMA-CHLORDANE NA 
HEPTACHLOR NA 
METHOXYCHLOR NA 
AROCLOR-1254 NA 

AROCLOR-1260 NA 

TPH-Purgeable (mg/kg) 

TPH-GASOLINE ND ( 1) 
TPH-PURGEABLE UNKNOIIN HYDROCARBON 22 
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TABLE 4.31-3 (Continued) 

SOIL ANALYTICAL RESULTS- IR-70 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nwber PA55SS16 

Sarrpling Depth (feet bgs) 0.75 

Sarrple Nwber 9319G722 

Sarrple Date 05/13/93 

TPH-Extractable (mg/kg) 

TPH-D!ESEL ND (320) 
TPH-EXTRACTABLE UNKNOIJN HYDROCARBON 8,100 
TPH-MOTOR OIL NA 

Total Recoverable Petroleum Hydrocarbons (mg/kg) 

TRPH NA 

Oil and Grease (mg/kg) 

TOTAL OIL & GREASE 4,100 

Percent Moisture (%) 

% SOLIDS NA 

pH (pH units) 

PH 8.2 

Notes: 

% Percent 
bgs Below ground surface 
mg/kg Milligram per kilogram 
NA Not analyzed 
ND() Not detected (detection limit in parentheses) 
~g/kg Microgram per kilogram 

* 
# 

Detected concentration greater than U.S. Environmental Protection Agency Region IX preliminary remediation goals (PRG) for residential use 
Detected concentration greater than U.S. Environmental Protection Agency Region IX PRG for industrial use 

• Detected concentration greater than the Hunters Point arrbient level • 

t§ Detected concentration greater than at least one screening criterion. 
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TABLE 4,31-4 

SUMMARY OF MONITORING WELL GROUNDWATER ANALYTICAL TESTS· IR-70 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

STATION NO, SAMPLE NO, 

IR70M~04A 9542~040 

IR70M~04A 9542~041 

IR70M~04A 9602~001 

IR70M~04A 9607J875 

IR70M~04A 96152038 

IR70M~07A 95432004 

JR70M~07A 9602J797 

IR70M~07A 9607J874 

IR70M~11A 9544~141 

IR70M~11A 9544~142 

I R70M~11A 9602J795 

I R70M~11A 9607J873 

IR70M~12A 9542~044 

IR70M~12A 9602J798 

IR70M~12A 9607J872 

Notes: 

CHROMIUM VI 
Cyanide 

z 
8 
z 
< 

✓ 

CHROM 
CYAN 
DIOXIN 
O&G 

Dioxins and Furans 
Total oil and grease 

"' 0 
~ z 
"' ~ x w z 
"' "' < 8 "' "' ► < u u 0 

Polynuclear aromatic hydrocarbons 
Percent moisture 
Pesticides/polychlorinated biphenyls 
Phy~i~al characteristic 
Salrn1ty 
Semivolatile organic compounds 
Total dissolved solids 
Total organic carbon 
Coliform 

~ 

< 
~ 
w 
"' 
✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

PAH 
PCTMST 
PEST 
PHYS 
SALIN 
svoc 
SOLIDS 
TOC 
TMICROB 
TPHEXT 
TPHPRG 
TRPH 
voe 

Total petroleun hydrocarbons-extractable 
Total petroleun hydrocarbons-purgeable 
Total recoverable petroleun hydrocarbons 
Volatile organic compounds 

~ 

"' "' "' "' ~ 

l!! < u 
0. 0. 
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"' "' 0 ~ "' z i:? "" >< "' ~ "' :; g u w 0. 

"' ► ~ u "' "' w "' "' < i,l > "' 0 0. 0. 
0. 0. 0. "' "' ~ ~ ~ ~ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

"' 0. g 
"' ~ > 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 



TABLE 4.31-5 

STATISTICAL SUMMARY OF MONITORING WELL GROUNDWATER ANALYTICAL RESULTS - IR-70 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

,Rff~gi~I ••iwti\ ,.,.,.·.: ···•·•···•···•···•···•·····•·•·•·•·•···•·•·JI■ 
METAL ARSENIC 1.8 2.0 1.9 UG/L 1.4 12 2 0.04 2 50.0 0 36.0 0 

BARIUM 42.0 91.7 56.6 UG/L 0.33 12 12 2,600 0 1,000 0 

CADMIUM 0.24 24.3 5.8 UG/L 0.20 12 7 18.0 5.0 2 9.3 

CALCIUM 104,000 340,000 195,000 UG/L 12.0 12 12 

CHROMIUM 0.90 0.90 0.90 UG/L 0.40 12 50.0 0 

COBALT 0.66 3.3 1.8 UG/L 0.40 12 4 

IRON 12.2 83.5 47.9 UG/L 11.0 12 2 

MAGNESIUM 224,000 832,000 419,000 UG/L 91.7 12 12 

MANGANESE 123 2,840 990 UG/L 0.17 12 12 180 11 

MOLYBDENUM 4. 1 115 47.4 UG/L 0.90 12 8 180 0 

NICKEL 2.0 48.8 19.7 UG/L 0.90 12 6 730 0 100 0 8.2 5 

POTASSIUM 3,570 189,000 76,400 UG/L 8,920 12 12 

SELENIUM 3.7 4.5 4. 1 UG/L 2.3 12 2 180 0 50.0 0 71.0 0 

SILVER 1.6 1.6 1.6 UG/L 0.50 12 180 0 0.92 

SOOIUH 283,000 6,140,000 2,540,000 UG/L 271 12 12 

THALLIUM 2. 1 2.1 2. 1 UG/L 1.9 12 2.0 

VANADIUM 1.8 7.4 4.4 UG/L 0.49 12 9 260 0 

ZINC 76.0 76.0 76.0 UG/L 1.0 12 11,000 0 81.0 0 

voe CHLOROFORM 0.8 2 1 UG/L 0.5 12 2 0.2 2 100 0 

TRICHLOROETHENE 0.3 0.3 0.3 UG/L 0.5 12 2 0 5 0 

svoc HEXACHLOROETHANE 110 110 110 UG/L 10 12 5 

TPHPRG TPH-GASOLINE 35 35 35 UG/L 50 13 100 Oi 
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TPHEXT TPH·DIESEL 

TPH-MOTOR OIL 

ANION CHLORIDE 

FLUORIDE 

NITRATE 

SULFATE 

SALIN SALINITY 

TABLE 4.31-5 (Continued) 

STATISTICAL SUMMARY OF MONITORING WELL GROUNDWATER ANALYTICAL RESULTS- IR-70 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

61 61 61 UG/L 100 12 100 Di 

63 99 79 UG/L 100 12 3 100 Di 

4,100,000 4, 100,000 4,100,000 UG/L 40,000 

570 570 570 UG/L 100 1,400 

240 240 240 UG/L 100 58,000 0 

670,000 670,000 670,000 UG/L 5,000 

7.4 7.4 7.4 PPT 0.005 

Page 2 

0 



Notes: 

CYAN 
EPA 
MCL 
NAIJQC 
o&G 
PCTMST 
PEST 
PPT 
PRG 
SALIN 
svoc 
TMICROB 
TOC 
TPHEXT 
TPHPRG 
TRPH 
UG/L 
voe 

a 

b 
C 

d 
e 

f 
g 
h 

TABLE 4.31-5 (Continued) 

STATISTICAL SUMMARY OF MONITORING WELL GROUNDWATER ANALYTICAL RESULTS - IR-70 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Cyanide 
U.S. Envirorvnental Protection Agency 
Maxirrun contaminant level 
National Ambient ~ater Quality Criteria 
Total oil and grease 
Percent moisture 
Pesticide/polychlorinated biphenyl 
Parts per thousand 
Preliminary remediation goal 
Salinity 
Semivolatile organic C001)0Und 
Coli form 
Total organic carbon 
Total petroleun hydrocarbons~extractable 
Total petroleun hydrocarbons~purgeable 
Total recoverable petroleun hydrocarbons 
Microgram per liter 
Volatile organic C001)0Und 

Organic results of less than 10 are reported to one significant figure, and results of greater than or equal to 10 are reported to two significant figures. 
Inorganic results of less than 10 are reported to two significant figures, and results of greater than or equal to 10 are reported to three significant figures. 
Values that are not nondetects are COOl)ared to screening criteria before the significant figure rule is applied. Both the value and the screening criteria are 
then rounded for reporting purposes. 
Blank boxes indicate that screening critera have not been established for these analytes. 
Total nunber of sarrples analyzed 
Total nl.Eber of sarrples showing concentrations greater than detection limit 
Total nl.Eber of sarrples showing concentrations greater than tap water PRG 
California-modified PRGs were used for the following analytes: 1,2-Dibromo-3-chloropropane, benzo[a]pyrene, benzo[k]fluoranthene, cariniun, chromiun VI, 
chrysene, lead, nickel, and tetrachloroethylene (PCE). 
For the analytes listed below, Region IX PRGs are not available; therefore, PRGs for similar chemicals were used as follows: 

Analyte: 

2-Methylnapthalene 
Acenaphthytene 
Alpha-chlordane 
Aroctor-1260 
Benzo(g,h,i)perylene 
Del ta BHC 
Endosulfan I 
Endosulfan sulfate 
Endrin aldehyde 
Endrin ketone 
Garrma-chlordane 
Phenanthrene 

Similar Analyte: 

Naphtha Lene 
Acenaphthene 
Chlordane 
Polychlorinated biphenyls 
Naphthalene 
HCH-technicat 
Endosul fan 
Endosulfan 
Endrin 
Endrin 
Chlordane 
Naphthalene 

EPA Title 40 Code of Federal Regulations or California Code of Regulations Title 22 MCL used, whichever is more stringent 
Total nl.Eber of sarrples showing concentrations greater than MCL 
Total nurber of sarrples showing concentrations greater than NAWQC; 
NAIJCC based on 4-day average study of saltwater aquatic life 
Total nurber of sarrples showing concentrations greater than TPH, TRPH, or o&G screening level, not PRG value 
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Station Nl.llber 

Sarrple Nl.llber 

Sarrple Date 

Metal (ug/L) 

ARSENIC 
BARIUM 
CADMIUM 
CALCIUM 

CHROMIUM 
COBALT 
IRON 
MAGNESIUM 

MANGANESE 
MOLYBDENUM 
NICKEL 
POTASSIUM ND 

SELENIUM 
SILVER 
SOOIUM 
THALLIUM 

VANADIUM 
ZINC 

Volatile Organic Compound (ug/L) 

CHLOROFORM 
TRICHLOROETHENE 

TABLE 4.31-6 

MONITORING WELL GROUNDWATER ANALYTICAL RESULTS - IR-70 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR70HW04A IR70HW04A IR70HW04A IR70HW04A IR70HW04A 

9542W040 9542W041 9602W001 9607J875 9615Z038 

10/18/95 10/18/95 01/12/96 02/15/96 04/08/96 

ND (2.8) ND (2.8) ND (1.4) ND < 1.4) NA 
91.1 92.2 61.0 52.8 NA 

NO (0.20) 0.51 0.24 ND (0.20) NA 
199,000 199,000 156,000 156,000 NA 

NO (0.50) NO (0.50) ND (0.76) 0.90 NA 
ND ( 1 . 0) NO (1.9) NO (1.2) 0.66 NA 

NO (13.8) NO (13.8) 12.2 NO (11.0) NA 
340,000 339,000 363,000 331,000 NA 

j,it;ii) :;:::t~;x;::;;: HI~itf n:rt?tF %#KE 123 NA 
3.9 4.2 ND (3.2) NO (1.9) NA 

ND (5.8) ND (7.0) ND (3.3) 2.0 NA 
(83,100) 82,700 100,000 89,100 NA 

ND (3 .9) ND (3.9) 3.7 ND (2.3) NA 
ND (0.70) ND (0.70) ND (0.50) ND (0.50) NA 
2,91\000 2,920,000 2,640,000 2,940,000 NA 
ND(.1) ND (8.2) ND ( 1.9) ND (1 .9) NA 

ND (3.8) ND (4.8) 2.4 1.8 NA 
ND (28.8) ND (48.5) ND (28.1) ND C 10. 9) NA 

ND (0.5) ND (0.5) NA 
ND (0.5) ND (0.5) 0.3 No iiLsi NA 

Semivolatile Organic Compound (ug/L) 

HEXACHLOROETHANE ND (10) ND (10) ND (10) ND C 10) NA 

TPH-Purgeable (ug/L) 

TPH ·GASOLINE ND (50) ND (50) ND (50) ND (50) ND (50) 

TPH-Extractable (ug/L) 

TPH-DIESEL ND (100) ND (100) ND C 100) 61 NA 
TPH-MOTOR OIL ND (100) ND (100) 74 99 NA 

Anion (ug/L) 

CHLORIDE NA NA NA NA 4,100,000 
FLUORIDE NA NA NA NA 570 
NITRATE NA NA NA NA 240 
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IR70HW07A IR70HW07A 

9543Z004 9602J797 

10/23/95 01/12/96 

ND (2.8) ND (1.4) 
61.3 50.7 

ND (0.20) 0.50 
340,000 243,000 

ND (0.50) ND ( 1. 1) 
ND (3.7) 3.3 

NO (25 .7) 83.5 
832,000 686,000 

il~ilt rnntnn i!9Zll¥ 
8.0 ND (3.1) 

ND (10.9) ND (10.0) 
189,000 157,000 

ND (3.9) ......•.. lll) ... (2.,3.l .•.... ·••·•···•···••··· 
ND (0.70) tt••••t\4Wft/t••,,•••••·•·· 
6, 1407000 

ND ( .7) 
4,690,000 

ND ( .9) 

ND (0.80) 2.4 
ND C 12 .7) 76.0 

ND (0.5) ND (0.5) 
ND (0.5) ND (0.5) 

ND (10) ND ( 10) 

ND (50) ND (50) 

ND (100) ND (100) 
ND (100) ND (100) 

NA NA 
NA NA 
NA NA 



Station Nurber 

Sample Nurber 

Sample Date 

Anion (ug/L) 

SULFATE 

pH (pH units) 

PH 

Salinity (ppt) 

SALINITY 

TABLE 4.31-6 (Continued) 

MONITORING WELL GROUNDWATER ANALYTICAL RESULTS· IR-70 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

JR70HW04A IR70HW04A IR70HW04A IR70HW04A JR70HW04A 

9542W040 9542W041 9602W001 9607 J875 96152038 

10/18/95 10/18/95 01/12/96 02/15/96 04/08/96 

NA NA NA NA 670,000 

7.2 7.2 7.4 7.4 7.4 

NA NA NA NA 7.4 
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JR70HW07A IR70HW07A 

95432004 9602J797 

10/23/95 01/12/96 

NA NA 

7.3 7.4 

NA NA 



TABLE 4.31-6 (Continued) 

MONITORING WELL GROUNDWATER ANALYTICAL RESULTS- IR-70 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Station Nurber 

Sample Nurber 

Sarrple Date 

Metal (ug/L) 
ARSENIC 
BARIUM 
CADMIUM 
CALCIUM 

CHROMIUM 
COBALT 
IRON 
MAGNESIUM 

IR70M007A 

9607J874 

02/14/96 

ND (1.4) 
48.5 

ND (0.20) 
253,000 

IR70M011A 

95440141 

11/01/95 

ND (2.8) 

rnm~:~ r 
205,000 

ND (0.40) ND (0.50) 
1.8 ND (1.5) 

ND (11.0) ND (13.8) 
641,000 383,000 

MANGANESE 
MOLYBDENUM 
NICKEL 
POTASSIUM 

~. 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 

VANADIUM 
ZINC 

Volatile Organic Compound (ug/L) 

CHLOROFORM 
TRICHLOROETHENE 

149,000 

ND (2.3) 
ND (0.50) 
5,490,000 

ND (1.9) 

ND (0.40) 
ND (10.5) 

ND (0.5) 
ND (0.5) 

Semivolatile Organic Compound (ug/L) 

HEXACHLOROETHANE 

TPH-Purgeable (ug/L) 

TPH-GASOL!NE 

TPH-Extractable (ug/L) 

TPH-DIESEL 
TPH-HOTOR OIL 

Anion (ug/L) 

CHLORIDE 
FLUORIDE 
NITRATE 

ND ( 10) 

ND (50) 

ND (100) 
ND (100) 

NA 
NA 
NA 

4,570 

ND (3.9) 
ND C0.70) 

367,000 
ND (1.9) 

4.4 
ND (8.3) 

ND CO .5) 
ND (0.5) 

ND (50) 

ND ( 100) 
ND C 100 l 

NA 
NA 
NA 

IR70MW11A 

95440142 

11/01/95 

ND (2.8) 
53.3 

ND (D.72) 
210,DDO 

ND (0.50) 
ND (1.8) 

ND (16.5) 
389,000 

4.5 
ND (12.1) 

ND (0.5) 
ND (0.5) 

ND (50) 

ND (100) 
NO (100) 

NA 
NA 
NA 
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IR70M011A IR70H011A 

9602J795 9607J873 

01/12/96 02/14/96 

NO (0.40) NO (0.42) 
NO (0.74) ND (0.76) 
ND (11.0) ND (95.7) 

357,000 357,000 

t:tntmtsa3tt:rnrn:nrJrY 
104 

ND (13.4) 
3,570 

4.5 
ND (0.50) 

283,000 
ND (1.9) 

4.9 
ND (16.9) 

NO (0.5) 
ND (0.5) 

ND (10) 

ND (50) 

ND (100) 
ND (100) 

NA 
NA 
NA 

ND (2.3) 
ND (0.50) 

345,000 
ND (1.9) 

4.8 
ND (23.4) 

ND (0.5) 
ND (0.5) 

ND ( 10) 

ND (50) 

ND (100) 
ND (100) 

NA 
NA 
NA 

IR70H012A IR70H012A 

95420044 9602J798 

10/20/95 01/12/96 

ND (2.8) / @ji\ 
65.D 42.D 
1.8 ND (D.20) 

122,0DD 104,000 

ND (0.50) ND (0.40) 
NO (2.5) ND (0.98) 

ND (13.8) ND (11.0) 
235,000 224,000 

i!i./i !bH + i\4¥¥ n 

ND (3.9) ND (2.3) 
ND (0.70) ND (0.50) 
1,6609000 1,340,000 

ND ( .3) ND (1.9) 

7.4 5. 7 
ND (33.6) ND (10.6) 

ND (0.5) ND (0.5) 
ND (0.5) ND (0.5) 

ND (10) ND (10) 

35 ND (50) 

ND C 100) ND (100) 
NO C 100) ND (100) 

NA NA 
NA NA 
NA NA 



Station Nurber 

Safll)le Nurber 

Safll)le Date 

Anion (ug/L) 

SULFATE 

pH (pH units) 

PH 

Salinity (ppt) 

SALINITY 

TABLE 4.31-6 (Continued) 

MONITORING WELL GROUNDWATER ANAL ITICAL RESULTS - IR-70 
HUNTERS POINT SffiPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR70M~07A IR70M~11A !R70M~11A IR70M~11A IR70M~11A 

9607J874 9544~141 9544~142 9602J795 9607J873 

02/14/96 11/01/95 11/01/95 01/12/96 02/14/96 

NA NA NA NA NA 

7.3 7.5 7 .5 7.5 7 .5 

NA NA NA NA NA 
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IR70M~12A IR70M~12A 

9542~044 9602J798 

10/20/95 01/12/96 

NA NA 

7.7 7.7 

NA NA 



Station Nutber 

Safll)le Nutber 

Sarrple Date 

Metal (ug/L) 

ARSENIC 
BARIUM 
CADMIUM 
CALCIUM 

CHROMIUM 
COBALT 
IRON 
MAGNESIUM 

MANGANESE 
MOLYBDENUM 
NICKEL 
POTASSIUM 

SELENIUM 
SILVER 
S00 IUM 
THALLIUM 

VANADIUM 
ZINC 

Volatile Organic Compound (ug/L) 

CHLOROFORM 
TRICHLOROETHENE 

TABLE 4.31-6 (Continued) 

MONITORING WELL GROUNDWATER ANALYTICAL RESULTS- IR-70 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR70MW12A 

9607J872 

02/14/96 

ND (1.4) 
,,.,., .. ,., ... ,.,,.,.,.,A.5 .• T., .. , .. ,.,.,.,.,., .. , ... , 
,',',}{}{11'12°(il{}i"''''·cC··· 

129,000 

ND (0.40) 
1.6 

ND (11.0) 
273,000 

. I 

50,000 

ND (2.3) 
ND (0.50) 
1,620,000 

ND (1.9) 

5.3 
ND (22.3) 

ND (0.5) 
ND (0.5) 

Semivolatile Organic Compound (ug/L) 

HEXACHLOROETHANE ND (10) 

TPH-Purgeable (ug/L) 

TPH-GASOLlNE ND (50) 

TPH-Extractable (ug/L) 

TPH-DIESEL ND (100) 
TPH-HOTOR OIL 63 

Anion (ug/L) 

CHLORIDE NA 
FLUORIDE NA 
NITRATE NA 

Page 5 



Station Nl..llber 

Sample Nl..llber 

Sample Date 

Anion (ug/L) 

SULFATE 

pH (pH units) 

PH 

Salinity (ppt) 

SALINITY 

Notes: 

NA Not analyzed 

TABLE 4.31-6 ( Continued) 

MONITORING WELL GROUNDWATER ANALYTICAL RESULTS - IR-70 
HUNTERS POINT SlllPYARD, PARCEL D REMEDIAL INVESTIGATION 

IR70M~12A 

9607J872 

02/14/96 

NA 

7.8 

NA 

ND() Not detected (detection limit in parentheses) 
ppt Parts per thousaOO 
~g/L Microgram per liter 

* 
B 
Ii 

@J 

Detected concentration greater than U.S. Environmental Protection Agency Region IX preliminary remediation goals (PRG) for tap water 
Detected concentration greater than National Ambient ~ater Quality Criteria (NAWQC) based on 4-day average study of saltwater aquatic life 
Detected concentration greater than maxirrun contaminant level (MCL) 
U.S. Envirorwnental Protection Agency Title 40 Code of Federal Regulations or California Code of Regulations Title 22 MCL used, whichever is 100re stringent 

Detected concentration greater than at least one screening criterion. 
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TABLE 4.31-7 

SUMMARY OF HYDROPUNCH GROUNDWATER ANALYTICAL TESTS- IR-70 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

"' 0 ... z 
z "' 15 ~ 

8 w z i'l < 
"' "' < ... 

STATION NO, SAMPLE NO, z "' : >- w 
< < u u 0 :,: 

IR70B010 9533B005 

IR70B010 9534B006 

IR70MW04A 9532J074 

IR70MW07A 9536J144 

IR70MW11A 9531J057 

Notes: 

CHROM 
CYAN 
DIOXIN 
O&G 
PAH 
PCTMST 
PEST 
PHYS 
SALIN 
svoc 
SOLIDS 
TOC 
TMICROB 
TPHEXT 
TPHPRG 
TRPH 
voe 

CHROMIUM VI 
Cyanide 
Dioxins and Furans 
Total oil and grease 
Polynuclear aromatic hydrocarbons 
Percent moisture 
Pesticides/polychlorinated biphenyls 
Physical characteristic 
Salinity 
Semivolatile organic compounds 
Total dissolved solids 
Total organic carbon 
Coliform 
Total petroleum hydrocarbons·extractable 
Total petroleum hydrocarbons·purgeable 
Total recoverable petroleum hydrocarbons 
Volatile organic compounds 

"' ... "' 0 ... '-' 
"' z 0 "' X "' :,: ... "' u ~ w .. 

'-' : ... "' >- ~ ~ 0 u : : 
~ < u w : : < 0 > :,: 0 .. .. .. .. .. .. .. "' "' "' ... ... ... ... 

✓ ✓ 

✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 
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: .. u 
"' 0 ... > 

✓ 

✓ 

✓ 

✓ 



voe TETRACHLOROETHENE 

TRICHLOROETHENE 

TPHEXT TPH·DIESEL 

TPH·MOTOR OIL 

TABLE 4.31-8 

STATISTICAL SUMMARY OF HYDROPUNCH GROUNDWATER ANALYTICAL RESULTS- IR-70 
HUNTERS POINT SlliPYARD, PARCEL D REMEDIAL INVESTIGATION 

0.5 0.5 0.5 UG/L 0.5 4 0 5 

0.9 0.9 0.9 UG/L 0.5 4 2 0 5 

62 4,400 1,400 UG/L 200 5 4 100 3i 

170 6,300 2,600 UG/L 230 5 3 100 3i 
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0 

0 



Notes: 

CYAN 
EPA 
MCL 
NAWQC 
O&G 
PCTMST 
PEST 
PPT 
PRG 
SALIN 
svoc 
TMICROB 
TDC 
TPHEXT 
TPHPRG 
TRPH 
UG/L 
voe 

a 

b 
C 

d 
e 

f 
g 
h 

TABLE 4.31-8 (Continued) 

STATISTICAL SUMMARY OF HYDROPUNCH GROUNDWATER ANALYTICAL RESULTS· IR-70 
HUNTERS POINT SIDPYARD, PARCEL D REMEDIAL INVESTIGATION 

Cyanide 
U.S. Envirormental Protection Agency 
MaxilTlllTl contaminant level 
National Arrbient Water Quality Criteria 
Total oil and grease 
Percent moisture 
Pesticide/polychlorinated biphenyl 
Parts per thousand 
Preliminary remediation goal 
Sat inity 
Semivolatile organic c~und 
Coli form 
Total organic carbon 
Total petrolelJJJ hydrocarbons-extractable 
Total petrolelJJJ hydrocarbons-purgeable 
Total recoverable petrolellTI hydrocarbons 
Microgram per liter 
Volatile organic coopound 

Organic results of less than 10 are reported to one significant figure, and results of greater than or equal to 10 are reported to two significant figures. 
Inorganic results of less than 10 are reported to two significant figures, and results of greater than or equal to 10 are reported to three significant figures. 
Values that are not nondetects are corrpared to screening criteria before the significant figure rule is applied. Both the value and the screening criteria are 
then rounded for reporting purposes. 
Blank boxes indicate that screening critera have not been established for these analytes. 
Total nurber of sal!1lles analyzed 
Total nurber of sal!1lles showing concentrations greater than detection limit 
Total nurber of sal!1lles showing concentrations greater than tap water PRG 
California-modified PRGs were used for the following analytes: 1,2-Dibromo-3-chloropropane, benzo[a)pyrene, benzo[k]fluoranthene, caCITiiun, chromiun VI, 
chrysene, lead, nickel, and tetrachloroethylene (PCE). 
For the analytes listed below, Region IX PRGs are not available; therefore, PRGs for similar chemicals were used as follows: 

Analyte: 

2-Methylnapthalene 
Acenaphthylene 
Alpha-chlordane 
Aroclor-1260 
Benzo(g,h,i)perylene 
Del ta BHC 
Endosulfan I 
Endosulfan sulfate 
Endrin aldehyde 
Endrin ketone 
Garrma-chlordane 
Phenanthrene 

Simi tar Anal yte: 

Naphthalene 
Acenaphthene 
Chlordane 
Polychlorinated biphenyls 
Naphthalene 
HCH-technical 
Endosul fan 
Endosul fan 
Endrin 
Endrin 
Chlordane 
Naphthalene 

EPA Title 40 Code of Federal Regulations or California Code of Regulations Title 22 MCL used, whichever is more stringent 
Total nurber of sarrples showing concentrations greater than MCL 
Total nurber of sal!1lles showing concentrations greater than NA\.ICIC; 
NA\JQC based on 4-day average study of saltwater aquatic life 
Total nurber of saq:,les showing concentrations greater than TPH, TRPH, or o&G screening level, not PRG value 
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Station NLITt>er 

Sarrple Nl.lTber 

Sarrple Date 

Volatile Organic Compound (ug/L) 
TETRACHLOROETHENE 
TRICHLOROETHENE 

TPH-Extractable (ug/L) 
TPH-DIESEL 
TPH-HOTOR OIL 

Notes: 

NA Not analyzed 

TABLE 4.31-9 

HYDROPUNCH GROUNDWATER ANALYTICAL RESULTS- IR-70 
HUNTERS POINT SIDPY ARD, PARCEL D REMEDIAL INVESTIGATION 

IR708010 IR708010 IR70MW04A IR70MW07A 

95338005 95348006 9532J074 9536J144 

08/18/95 08/21/95 08/10/95 09/05/95 

NO (0.5) NA 0.5 NO (0.5) 
NO (0.5) NA 0.9 NO (0.5) 

4,400 640 580 62 
6,300 170 1,400 NO (100) 

ND() Not detected (detection limit in parentheses) 
~g/L Microgram per liter 
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TABLE 4.31-10 

SUMMARY OF GRAB GROUNDWATER ANALYTICAL TESTS- IR-70 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

~ 
0 
~ z 

z ~ i!i ~ 

8 "' z X "' a> "' "' 8 ~ 
z ~ : ► "' STATION NO, SAMPLE NO, "' "' u u C, "' 

IR70B008 9535J122 

IR70MW12A 9538J253 

Notes: 

CHROM 
CYAN 
OIOXIN 
O&G 
PAH 
PCTMST 
PEST 
PHYS 
SALIN 
svoc 
SOLIOS 
TOC 
TMICROB 
TPHEXT 
TPHPRG 
TRPH 
voe 

CHROMIUM VI 
Cyanide 
Dioxins and Furans 
Total oil and grease 
Polynuclear aromatic hydrocarbons 
Percent moisture 
Pesticides/polychlorinated biphenyls 
Ph'(sical characteristic 
Sa inity 
Semivolatile organic compounds 
Total dissolved solids 
Total organic carbon 
Coliform 
Total petrolellTI hydrocarbons-extractable 
Total petrolellTI hydrocarbons-purgeable 
Total recoverable petrolellTI hydrocarbons 
Volatile organic compounds 

a> 
~ ~ 0 
~ z s "' "' ~ ~ u u 

'-' : ~ ~ ► ~ ~ g i u 
'cS "' u "' : : "' 0 0 

0.. 0.. 0.. 0.. 0.. ~ ~ ~ ~ ~ 
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~ '-' 
X "' "' 0.. : 
: : 0.. 8 0.. 0.. "' ~ ~ ~ > 

✓ ✓ ✓ 

✓ ✓ ✓ 



TABLE 4.31-11 

STATISTICAL SUMMARY OF GRAB GROUNDWATER ANALYTICAL RESULTS- IR-70 
HUNTERS POINT SIDPYARD, PARCEL D REMEDIAL INVESTIGATION 
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Notes: 

CYAN 
EPA 
MCL 
NAI/QC 
o&G 
PCTMST 
PEST 
PPT 
PRG 
SALIN 
svoc 
TMICROB 
TDC 
TPHEXT 
TPHPRG 
TRPH 
UG/L 
voe 

a 

b 
C 
d 
e 

TABLE 4.31-11 (Continued) 

STATISTICAL SUMMARY OF GRAB GROUNDWATER ANALYTICAL RESULTS- IR-70 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

Cyanide 
U.S. Envirormental Protection Agency 
Maximun contaminant level 
National Anbient Water Quality Criteria 
Total oil and grease 
Percent moisture 
Pesticide/polychlorinated biphenyl 
Parts per thousand 
Preliminary remediation goal 
Salinity 
Semivolatile organic compound 
Coliform 
Total organic carbon 
Total petrolel.111 hydrocarbons-extractable 
Total petrolel.111 hydrocarbons-purgeable 
Total recoverable petrolellll hydrocarbons 
Microgram per liter 
Volatile organic compound 

Organic results of less than 10 are reported to one significant figure, and results of greater than or equal to 10 are reported to two significant figures. 
Inorganic results of less than 10 are reported to two significant figures, and results of greater than or equal to 10 are reported to three significant figures. 
Values that are not nondetects are cO!Jl)ared to screening criteria before the significant figure rule is applied. Both the value and the screening criteria are 
then rounded for reporting purposes. 
Blank boxes indicate that screening critera have not been established for these analytes. 
Total nunber of sarrples analyzed 
Total nunber of sarrples showing concentrations greater than detection limit 
Total nurrber of sarrples showing concentrations greater than tap water PRG 
California-modified PRGs were used for the following analytes: 1,2-Dibromo-3-chloropropane, benzo[a]pyrene, benzo[k]fluoranthene, caciniun, chromiun VI, 
chrysene, lead, nickel, and tetrachloroethylene CPCE). 
For the analytes listed below, Region IX PRGs are not available; therefore, PRGs for similar chemicals were used as follows: 

Analyte: 

2-Methylnapthalene 
Acenaph thy Lene 
Alpha-chlordane 
Aroclor-1260 
Benzo(g,h,i)perylene 
Del ta BHC 
Endosu l fan I 
Endosulfan sulfate 
Endrin aldehyde 
Endrin ketone 
Garnna-ch lordane 
Phenanthrene 

Simi tar Analyte: 

Naphthalene 
Acenaph thene 
Chlordane 
Polychlorinated biphenyls 
ijaphthalene 
HCH-technicat 
Endosul fan 
Endosut fan 
Endrin 
Endrin 
Chlordane 
ijaphthalene 

EPA Title 40 Code of Federal Regulations or California Code of Regulations Title 22 MCL used, whichever is more stringent 
Total nurrber of sarrples showing concentrations greater than MCL 
Total nurrber of sarrples showing concentrations greater than NA\JQC; 
ijA\.IQC based on 4-day average study of saltwater aquatic life 
Total rurber of sarrples showing concentrations greater than TPH, TRPH, or o&G screening level, not PRG value 
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Station Nlllt>er 

Sarrple Number 

Sarrple Date 

TPH-Extractable (ug/L) 
TPH-O!ESEL 

Notes: 

NA Not analyzed 

TABLE 4.31-12 

GRAB GROUNDWATER ANALYTICAL RESULTS- IR-70 
HUNTERS POINT SHIPYARD, PARCEL D REMEDIAL INVESTIGATION 

!R70M~12A 

9538J253 

09/18/95 

77 

ND() Not detected (detection limit in parentheses) 
~g/L Microgram per liter 
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TABLE 2-4:  HISTORY OF IDENTIFYING AND EVALUATING FURTHER ACTIONS AT SOIL SITES IN PARCEL D (CONTINUED) 
Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California 

Revised FS for Parcel D Page 2 of 7 SULT.5104.0019.0003 

IR  
Site 

Remediation or  
De Minimis Area 

 
Identifying Action 

DM 6965 FS:  Identified as part of RA 9-1 (above). 
RMR:  Redesignated as the areas surrounding boring IR09B006 requiring further investigation for hexavalent chromium.  
TCRA SAP:  Delineation sampling concluded that no remedial action was required for hexavalent chromium. 
TCRA CR 1:  Analysis of TCRA samples did not detect hexavalent chromium or total chromium at concentrations above TCRA 
industrial cleanup goals.  No excavation performed. 

DM 6967 FS:  Identified as part of RA 9-1 (above). 
RMR:  Redesignated as the areas surrounding boring IR09B007 requiring further investigation for hexavalent chromium.  
TCRA SAP:  Delineation sampling concluded that no remedial action was required for hexavalent chromium. 
TCRA CR 1:  Analysis of TCRA samples did not detect hexavalent chromium or total chromium at concentrations above TCRA 
industrial cleanup goals.  No excavation performed. 

IR-09 
(cont.) 

DM 7167 FS:  Identified as part of RA 9-1 (above). 
RMR:  Redesignated as the areas surrounding boring IR09B011 requiring further investigation for hexavalent chromium.  
TCRA SAP:  Delineation sampling concluded that no remedial action was required for hexavalent chromium. 
TCRA CR 1:  Analysis of TCRA samples did not detect hexavalent chromium or total chromium at concentrations above TCRA 
industrial cleanup goals.  No excavation performed. 

IR-16 NA FS: Identified arsenic, lead, and PCBs as requiring remediation. 
EE Removal Action:  EE-15/16, an irregular-shaped area approximately 990 square feet, was excavated to a depth of 2 feet bgs. 
RMR:  Based on previous removal actions (EE-15/16), site-specific conditions, and the RMR criteria, no further remedial action 
recommended for arsenic, lead, and PCBs. 

IR-17 NA FS:  Identified arsenic, lead, and PCBs as requiring remediation. 
TCRA CR 2:  Nine stockpiles (SPD-23 through SPD-31) within and in close proximity to IR-17 were removed as part of the TCRA 
conducted in 2004.  The stockpiles were over-excavated by 0.5 foot bgs because they were located on unpaved soil, and 
confirmation samples were collected at the bottom of the excavation footprints.  Analytical results for benzo(a)pyrene from the 
confirmation samples collected at SPD-23 and SPD-31 exceeded the TCRA screening criterion. 
In addition, a fuel line area identified in TCRA CR 1 south of IR-17(DM BK32) was excavated as part of TCRA CR 2 to remove PAH 
and petroleum contamination in soil.  This excavation was 35 feet wide by 110 feet long by 10 feet deep, and approximately 1,759 
cubic yards of soil was removed.  All analytical results for sidewall and bottom confirmation samples collected from this excavation 
were below TCRA screening criteria.  
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IR  
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Identifying Action 

DM 9654 FS:   DM 9654 (test pit PA45TA09) identified as requiring remedial action for PAHs. 
Parcel D RMR:  Due to parcel boundary changes, DM 9654 is now in site IR-57 of Parcel C. 
Parcel C RMR:  Based on site-specific conditions and RMR criteria, no remedial action recommended for PAHs. 

DM 9562 FS:  DM 9562 (boring IR22B014) identified as requiring action for beryllium. 
RMR:  Based on site-specific conditions and RMR criteria, no remedial action recommended for beryllium. 

DM 9752 FS:   DM 9752 (boring IR22B003) identified as requiring action for arsenic. 
Parcel D RMR:  Due to parcel boundary changes, DM 9752 is now in IR-57 of Parcel C. 

DM 9759 FS:   DM 9759 (boring IR22B012) identified as requiring action for PAHs. 
RMR:  Based on site-specific conditions and RMR criteria, no remedial action recommended for PAHs. 

IR-22 

DM 10956 FS:   DM 10956 (boring IR51B032) identified as requiring action for PCBs and PAHs. 
RMR:  Based on site-specific conditions and RMR criteria, no remedial action recommended for PCBs or PAHs. 

IR-32 DM 11367 FS:   DM 11367 (boring PA32B003) identified as requiring action for PAHs. 
RMR:  Based on site-specific conditions and RMR criteria, no remedial action recommended for PAHs. 

RA 33N-1 FS:   RA 33N-1 (borings IR33B069, IR33B070, IR33B091, and IR33MW61A) identified as requiring action for PAHs. 
RMR:  Based on site-specific conditions and RMR criteria, no remedial action recommended for PAHs. 

DM 7353 FS:  DM 7353 (boring IR33B105) identified as requiring action for hexavalent chromium. 
EE Removal Action:  EE-12, a triangular area approximately 34 by 25 by 28 feet, was excavated to a depth of 10 feet bgs.  
Approximately 160 cubic yards was disposed of off site.  
RMR:  Based on the previous removal action (EE-12), site-specific conditions, and RMR criteria, no further remedial action 
recommended for hexavalent chromium. 

DM 7453 FS:  DM 7453 (surface sample PA33SS11) identified as requiring action for lead.   
EE Removal Action:  EE-12, a triangular area approximately 34 by 25 by 28 feet, was excavated to a depth of 10 feet bgs. 
RMR:  Based on the previous removal action (EE-12), site-specific conditions, and RMR criteria, no further remedial action 
recommended for lead. 

DM 7560 FS:   DM 7560 (boring IR33B087) identified as requiring action for hexavalent chromium. 
RMR:  Based on site-specific conditions and RMR criteria, no remedial action recommended for hexavalent chromium.  

IR-33 
 

DM 7657 FS:  DM 7657 (boring IR33B062) identified as requiring further action for arsenic and beryllium.   
RMR:  Based on site-specific conditions and RMR criteria, no remedial action recommended for arsenic or beryllium. 
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IR  
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Identifying Action 

RA 33S-1 FS:   RA 33S-1(borings IR33B092 and IR33B094) identified as requiring action for arsenic, PAHs, and PCBs.  
RMR:  Based on site-specific conditions and RMR criteria, no remedial action recommended for arsenic, PAHs, and PCBs. 

RA 33S-2 FS:   RA 33S-2 (boring PA33B053) identified as requiring action for arsenic, PAHs, and PCBs. 
RMR:  Based on site-specific conditions and RMR criteria, no remedial action recommended for arsenic, PAHs, and PCBs. 

RA 33S-3 FS:   RA 33S-3 (boring IR33B096) identified as requiring action for PAHs.  
RMR:  Based on site-specific conditions and RMR criteria, no remedial action recommended for PAHs. 

IR-33 
(cont.) 

DM 8169 FS:   DM 8169 (surface sample PA33SS57) identified as requiring action for hexavalent chromium. 
RMR:  Based on site-specific conditions and RMR criteria, no remedial action recommended for hexavalent chromium.  

IR-34 DM 8258 FS:   DM 8258 (boring IR34B023) identified as requiring action for PAHs.    
RMR:  Based on site-specific conditions and RMR criteria, no remedial action recommended for PAHs. 

RA 35-1 FS:   RA 35-1 (surface samples IR35SS14, IR35SS15, and IR35SS16) identified as requiring action for PAHs and PCBs. 
RMR:  Based on site-specific conditions and RMR criteria, no remedial action recommended for PAHs and PCBs. 

IR-35 

DM 9363 FS:   DM 9363 (surface sample PA35SS06) identified as requiring action for PCBs.   
RMR:  Based on site-specific conditions and RMR criteria, no remedial action recommended for PCBs. 

RA 37-1 FS:   RA 37-1 (borings IR37B014, IR37B015, and IR37B017 and surface sample PA37SS09) identified as requiring action for PAHs 
and PCBs. 
EE Removal Action:  EE-14, an area approximately 26 by 13 feet, was excavated to a depth of 3 feet bgs. 
RMR:  Based on the previous removal action (EE-14), no further remedial action recommended for PAHs; however, further 
investigation required for manganese. 
TCRA SAP:  Determined further investigation was required for manganese and PCBs.  Delineation sampling concluded no further 
remedial action recommended for manganese; however, further action was required for PCBs.  
TCRA CR 1:  Excavated 25 cubic yards of soil; maximum depth of 4 feet bgs. 

IR-37 

RA 37-2 FS:   RA 37-2 (borings IR37B010 and IR37B013) identified as requiring action for arsenic, beryllium, nickel, PAHs, and PCBs.   
RMR:  Based on site-specific conditions and RMR criteria, no action recommended for arsenic, beryllium, PAHs, and PCBs; however, 
further action required for antimony. 
TCRA SAP:  Determined further investigation required for antimony.  Delineation sampling concluded further remedial action 
recommended for antimony. 
TCRA CR 1:  Excavated 44 cubic yards of soil; maximum depth of 8 feet bgs. 
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DM 6671 RMR:  DM 6671 identified in RMR as the area surrounding surface sample IR37SS08 requiring further investigation for manganese. 
TCRA SAP:  Determined further investigation required for manganese.  Delineation sampling concluded no remedial action 
recommended for manganese.   
TCRA CR 1:  Analysis of TCRA samples indicated that concentrations of manganese are due to the presence of chert or chert 
fragments.  No excavation recommended. 

IR-37 
(cont.) 

DM 6771 RMR:  DM 6771 identified in the RMR as the area surrounding boring IR37B021 requiring further investigation for manganese. 
TCRA SAP:  Determined further investigation required for manganese.  Delineation sampling concluded no remedial action 
recommended for manganese. 
TCRA CR 1:  Analysis of TCRA samples did not detect manganese at concentrations above TCRA cleanup goals.  No excavation 
recommended. 

IR-44 NA FS:  Identified no areas requiring action. 
IR-45 NA FS:  Areas requiring action are identified for the IR site in which the steam lines are physically located with petroleum hydrocarbon 

compounds, including PAHs, as chemicals of concern. 
TCRA:  Removed and disposed of 2,100 feet of petroleum-contaminated steam line and closed 14,500 feet of steam line in place. 

IR-48 NA FS:  Identified no areas requiring action. 
IR-50 NA FS:  Areas requiring action are identified for the IR site in which the storm and sanitary sewer lines are physically located. 

Removal Action:  Cleaned out and disposed of 1,200 tons of sediments removed from the storm drain system. 
IR-51 NA FS:  Areas requiring action are identified for the IR site in which the former transformer sites are physically located. 

Cleanup Action:  1988 action removed 12 transformers from Parcel D.  In addition, 48 transformers stored in the yard adjacent to 
Buildings 524 were removed and disposed of off site. 

RA 53-1 FS:   RA 53-1 (borings IR53B019 through IR53B026 and surface samples PA53SS09 and PA53SS10) identified as requiring action 
for arsenic, lead, and PCBs.    
EE Removal Action:  EE-15/16, an irregular-shaped area approximately 990 square feet, was excavated to a depth of 2 feet bgs. 
RMR:  Based on previous removal actions (EE-15/16), site-specific conditions, and current RMR criteria, no further remedial action 
recommended for arsenic, lead, and PCBs. 

RA 53-2 FS:   RA 53-2 (borings IR53B013 through IR53B017 and surface samples PA53SS03, PA53SS04, and PA53SS12) identified as 
requiring action for arsenic, beryllium, PAHs, and PCBs. 
RMR:  Based on site-specific conditions and RMR criteria, no remedial action recommended for arsenic, beryllium, PAHs, and PCBs.   

IR-53 

RA 53-3 FS:   RA 53-3 (borings IR53B018 and IR53B018A) identified as requiring action for arsenic, beryllium, PAHs, and PCBs. 
RMR:  Based on site-specific conditions and RMR criteria, no remedial action recommended for arsenic, beryllium, and PCBs.  
However, a new DM area (DM 11260) surrounding boring IR53B018A determined to require further investigation for PAHs. 

susan.gallagher
Rectangle

susan.gallagher
Rectangle

susan.gallagher
Rectangle



TABLE 2-4:  HISTORY OF IDENTIFYING AND EVALUATING FURTHER ACTIONS AT SOIL SITES IN PARCEL D (CONTINUED) 
Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California 

Revised FS for Parcel D Page 6 of 7 SULT.5104.0019.0003 

IR  
Site 

Remediation or  
De Minimis Area 

 
Identifying Action 

IR-53 
(cont.) 

DM 11260 RMR:  Identified as the area surrounding boring IR53B018A requiring further investigation for PAHs.  
TCRA SAP:  Determined further investigation required for PAHs.  Delineation sampling confirmed that further action required for 
PAHs. 
TCRA CR 1:  Excavated 6 cubic yards of soil; maximum depth of 3 feet bgs. 

RA 55-1 FS:   RA 55-1 (borings IR55B019, IR55B020, IR55B021, and IR55MW02A, and test pit sample PA55TA04) identified as requiring 
action for arsenic, lead, PAHs, and PCBs. 
RMR:  Based on site-specific conditions and RMR criteria, no remedial action recommended for arsenic, PAHs, and PCBs; however, 
a new DM area (DM 10676) surrounding boring IR55B016 determined to require further investigation for lead. 

DM 10383 FS:   DM 10383 (test pit PA55TA10) identified as requiring action for arsenic and PAHs. 
RMR:  Based on site-specific conditions and RMR criteria, no remedial action recommended for arsenic and PAHs. 

IR-55 
 

DM 10676 RMR:  Identified as the area surrounding boring IR55B016 requiring further investigation for lead.  
TCRA SAP:  Determined further investigation required for lead.  Delineation sampling confirmed further action required for lead. 
TCRA CR 1:  Excavated 7 cubic yards of soil; maximum depth of 3 feet bgs. 

IR-65 DM 8866 FS:   DM 8866 (borings IR65B001 and IR65B004) identified as requiring further action for arsenic and PCBs.   
RMR:  Based on site-specific conditions and RMR criteria, no remedial action recommended for PCBs; however, further investigation 
required for arsenic. 
TCRA SAP:  Determined further investigation required for arsenic.  Delineation sampling confirmed action required for arsenic. 
TCRA CR 1:  Excavated 12 cubic yards of soil; maximum depth of 3 feet bgs.  

IR-66 NA FS:  Identified no areas requiring action. 
IR-67 NA FS:  Identified no areas requiring action. 
IR-68 RA 68-1 FS:   RA 68-1 (borings IR68B001 through IR68B009) identified as requiring action for arsenic, PAHs, and PCBs. 

RMR:  Based on site-specific conditions and RMR criteria, no remedial action recommended for arsenic, PAHs, and PCBs. 
IR-69 RA 69-1 FS:   RA 69-1 (borings IR69B001 through IR69B006) identified as requiring action for arsenic, lead, and PCBs. 

RMR:  Based on site-specific conditions and RMR criteria, no further remedial action recommended for arsenic, lead, and PCBs. 
IR-70 RA 70-1 FS:   RA 70-1 (borings IR70B005 and IR70MW04A; surface samples IR70SS01, IR70SS02, and IR70SS03; and test pit sample 

PA45TA11) identified as requiring action for arsenic, hexavalent chromium, PAHs, and PCBs. 
RMR:  Based on site-specific conditions and RMR criteria, no remedial action recommended for arsenic, hexavalent chromium, 
PAHs, and PCBs. 
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Identifying Action 

RA 70-2 FS:   RA 70-2 (borings IR55B022 through IR55B025, PA55B013, and IR70MW07A, and surface sample PA55SS16) identified as 
requiring action for arsenic, PAHs, and PCBs. 
EE Removal Action:  EE-17, an irregular-shaped area approximately 420 square feet, was excavated to a depth of 7 feet bgs 
(approximately 110 cubic yards). 
RMR:  Based on the previous removal action (EE-17), site-specific conditions, and RMR criteria, no further remedial action 
recommended for arsenic, PAHs, and PCBs. 

IR-70 
(cont.) 

RA 70-3 FS:   RA70-3 (boring IR70B009) identified as requiring action for arsenic, PAHs, and PCBs.  
RMR:  Based on site-specific conditions and RMR criteria, no remedial action recommended for arsenic, PAHs, and PCBs. 

IR-71 NA FS:  Identified no areas requiring action. 

Notes: The Navy’s recommendations from the RMR are described in this table.  

bgs Below ground surface  
DM De minimis 
EE Exploratory excavation 
FS Draft Final Parcel D Feasibility Study Report, January 24, 1997 
HPAL Hunters Point ambient level 
IR Installation Restoration 
NA Not applicable  
PA Preliminary assessment 
PAH Polynuclear aromatic hydrocarbon 
PCB Polychlorinated biphenyl 
RA Remediation area  
RMR Parcel D Risk Management Review Process Draft Final Report, June 20, 2000 
TCRA Time-critical removal action 
TCRA CR 1 Parcel D Time-Critical Removal Action Closeout Report, September 28, 2001 
TCRA CR 2 Parcel D Time-Critical Removal Action Closeout Report, May 13, 2005 
TCRA SAP Final Sampling and Analysis Plan Parcel D Soil Site Delineation, November 9, 2000 

References:  

Barajas and Associates, Inc.  2007.  “Draft Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard”  July 27.  
Tetra Tech EM Inc. (Tetra Tech).  1997a.  “Draft Final Parcel D Feasibility Study (FS), Hunters Point Shipyard, San Francisco, California.”  January 24. 
Tetra Tech.  2000a.  “Parcel D Risk Management Review Process, Draft Final Report, Hunters Point Shipyard, San Francisco, California.”  June 20. 
Tetra Tech.  2000b.  “Final Sampling and Analysis Plan Parcel D Soil Site Delineation, Hunters Point Shipyard, San Francisco, California.”  November 9. 
Tetra Tech.  2004.  “Final Work Plan, Time-Critical Removal Action for Parcel D Excavation Sites, Hunters Point Shipyard, San Francisco, California.”  November 1. 
Tetra Tech and ITSI.  2005.  “Final Closeout Report, Time Critical Removal Action for Parcel D Excavation Sites, Hunters Point Shipyard, San Francisco, California.”  May 13. 
Tetra Tech and IT Corp.  2001.  “Final Parcel D, Time-Critical Removal Action Closeout Report, Hunters Point Shipyard, San Francisco, California.”  December 6.  
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(NAVSEA) offices, with different historical controls and practices, that manage NNPP 

radioactive material and G-RAM.   

1.2  HRA METHODOLOGY 

The primary purpose of the HRA is to designate sites as impacted or non-impacted.  An 

impacted site is one that has potential for radioactive contamination based on historical 

information, or is know to contain or have contained radioactive contamination.  In many 

instances, designation as impacted does not confirm that radioactive contamination is present; 

only that the possibility exists and must be investigated.  If contamination is found at an 

HPS-impacted site, measures will be taken to remove the contamination to below release levels.

Because of the extensive use of radioactive materials by the Naval Radiological Defense 

Laboratory (NRDL), former NRDL facilities have been included as impacted sites.  Once a site 

is designated as impacted, it remains “impacted” even after any residual contamination is 

removed.   

A non-impacted site is one, based on historical documentation or results of previous 

radiological survey information, where there is no reasonable possibility for residual radioactive 

contamination.  If new historical information becomes available or contamination is found at a 

non-impacted site, the site would be redesignated as “impacted.” 

To designate sites as impacted or non-impacted, the HRA defines the extent of past 

radiological operations, assesses the likelihood of potential contamination and potential 

contamination migration pathways, and recommends future actions.  As well as being used to 

designate impacted sites, this information can be used to support removal actions within the 

context of the U.S. Environmental Protection Agency’s (EPA) CERCLA process.  As such, this 

HRA includes: 

Initial classification of areas that are impacted by radiological operations 

Historical information about radiological operations, investigations, and surveys 

Identification of potential, likely or known sources of radioactive material, 
radioactive contamination, and areas of use 

Assessments of the likelihood of areas of residual contamination 

• 
• 
• 

• 
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Assessments of the likelihood of contamination migration 

Identification of sites that need further action as opposed to those posing no risk to 
human health or the environment from radiological operations 

Recommendations for future radiological investigations and remediation processes 

The Navy researched multiple federal and personal archives to obtain information for 

preparation of the HRA.  This research was supplemented by interviews of personnel with 

knowledge of radiological operations at HPS. Historical information was compared with 

evaluations made during site reconnaissance.

1.3  HISTORY 

This HRA covers 64 years of radiological history at HPS from 1939 through June 2003.

However, the shipyard only functioned as an active Navy-run repair facility from 1939 through 

1974.  After HPS ceased to function as an operational Navy shipyard in 1974, some HPS 

buildings and structures were leased to private tenants and Navy-related entities, the largest of 

which was Triple A Machine Shop, Inc. (Triple A), for ship repair operations.  Buildings at HPS 

have also been leased for maritime and non-maritime industrial and artistic purposes.  In 

addition, the Navy continued to use some buildings and structures for on-site oversight activities.

The Navy resumed operation of the shipyard in 1986, when HPS was assigned as an annex to 

Naval Station Treasure Island.  Throughout its history, HPS has been the subject of many 

radiological investigations.  These investigations continue today.   

Shipyard operations were permanently terminated on 29 December 1989.  In 1991, HPS 

was placed on the Navy’s BRAC list and its mission as a Navy shipyard ended on 1 April 1994.  

Engineering Field Activity West, Naval Facilities Engineering Command (EFA WEST), San 

Bruno, California, had initial oversight of base closure management of HPS.  After closure of 

EFA WEST, this oversight authority was transferred to Southwest Division, Naval Facilities 

Engineering Command (SWDIV) in San Diego, California.  SWDIV continues to manage the 

site today.

Details of the radiological history of HPS are provided in Section 6.0.  Historical 

radiological operations included the following:

• 
• 

• 
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Soil Results: 0-10 feet bgs
!( Result Greater than 0.33 ppm
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Notes:
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FIGURE 2-25

BENZO(A)PYRENE
DISTRIBUTION IN SOIL 0 TO 10 FEET

BELOW GROUND SURFACE
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FIGURE 2-26
BENZO(A)PYRENE

DISTRIBUTION IN SOIL GREATER THAN 
10 FEET BELOW GROUND SURFACE
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Soil Results: 0-10 ft bgs
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# Nondetected Result
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Notes:
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FIGURE 2-27

BENZO(B)FLUORANTHENE
DISTRIBUTION IN SOIL 0 TO 10 FEET 
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Soil Results: >10 feet bgs
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Notes:
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FIGURE 2-28

BENZO(B)FLUORANTHENE
DISTRIBUTION IN SOIL GREATER THAN

10 FEET BELOW GROUND SURFACE
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U.S. Department of the Navy, BRAC PMO West, San Diego, California
Hunters Point Shipyard, San Francisco, California

Soil Results: 0-10 feet bgs
!( Location Exceeds HPAL

Comparison Criteria
") Location Does Not Exceed HPAL

Comparison Criteria
#* Nondetected Result

Parcel D Boundary

Other Parcel Boundaries
IR Site Boundary

Non-Navy Property

Existing Building
Demolished Building

Road

Notes:

HPAL for lead is 8.99 mg/kg

bgs      Below ground surface
HPAL  Hunters Point ambient level
IR        Installation Restoration
mg/kg  Milligrams per kilogram

FIGURE 2-21

LEAD DISTRIBUTION IN SOIL
0 TO 10 FEET

BELOW GROUND SURFACE
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U.S. Department of the Navy, BRAC PMO West, San Diego, California
Hunters Point Shipyard, San Francisco, California

Soil Results: >10 feet bgs
!( Location Exceeds HPAL

Comparison Criteria
") Location Does Not Exceed HPAL

Comparison Criteria
#* Nondetected Result

Parcel D Boundary

Other Parcel Boundaries
IR Site Boundary

Non-Navy Property
Existing Building

Demolished Building

Road

Notes:

HPAL for lead is 8.99 mg/kg

>         Greater than
bgs      Below ground surface
HPAL  Hunters Point ambient level
IR        Installation Restoration
mg/kg  Milligrams per kilogram

FIGURE 2-22

LEAD DISTRIBUTION IN SOIL
GREATER THAN 10 FEET

BELOW GROUND SURFACE
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Revised Feasibility Study Report for Parcel D

FIGURE 2-29

CHROMIUM VI AND NICKEL 
CONCENTRATIONS IN THE A-AQUIFER

U.S. Department of the Navy, BRAC PMO West, San Diego, California
Hunters Point Shipyard, San Francisco, California

!. Piezometer

!U A-aquifer Well

"/) B-aquifer Well

Elevated Nickel Concentrations in Groundwater 
(February 2001; outline dashed where estimated)
Parcel D Boundary

Other Parcel Boundaries

Building

Chromium VI Groundwater Plumes (June 2004; 
outline dashed where estimated)
Road

Non-Navy Property

Notes:
Analytical results shown with a U qualifier (nondetect results)
are considered not present above the level of the associated 
value.

Detected results are shown in bold font.

* Groundwater monitoring results for chromium VI collected in 
2005, 2006, and 2007 are included in the embedded table.

µg/L
Cr6
IR
J
NA
Ni
U

Microgram per liter
Chromium VI
Installation Restoration
Estimated result
Not analyzed
Nickel
Nondetect result

Sample Date Quarter
5/7/07 Q2 601 µg/L

2/27/07 Q1 579 µg/L
12/6/06 Q4 515 µg/L J
9/7/06 Q3 462 µg/L
6/5/06 Q2 511 µg/L
1/5/06 Q4 500 µg/L

3/10/2005 Q1 450 µg/L

Result

Recent Chromium VI Analytical 
Results for IR09PPY1
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FIGURE 2-30
PCE, TCE, AND CHLOROFORM 

CONCENTRATIONS IN THE A-AQUIFER

U.S. Department of the Navy, BRAC PMO West, San Diego, California
Hunters Point Shipyard, San Francisco, California
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Other Parcel Boundaries

Non-Navy Property

Building

Road

Notes:
Analytical results shown with a U qualifier (nondetect results) 
are considered not present above the level of the associated
value.

Detected results are shown in bold font.
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Hunters Point Shipyard 
Historical Radiological Assessment Section 8 - Findings and Recommendations 

8.3.4 Parcel D Impacted Sites 

8.3.4.1 

FINAL 

Building 274 

Site Description: Building 274 is a shallow gable-roofed, corrugated, metal-sided shop 
building, measuring 100 feet by 40 feet. A building site plan is provided in 
Figure 8.3.4.1 . 

Former Uses: Decontamination training (HRA-174; HRA-333 p 3; HRA-4667) and office space 
(HRA-1118 p 48). 

Current Uses: Unoccupied. 

Radionuclides of Concern: Cs-137, Ra-226, and Sr-90. 

Previous Radiological Investigations: 

2002 NWT Phase V investigation. Survey completed. 

1996 PRC - Determined that no survey was required, as only very short-lived 
radionuclides were used. 

Contamination Potential: Unlikely. 
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Hunters Point Shipyard 
Historical Radiological Assessment 

Contaminated Media: 

Surface Soil: None 
Subsurface Soil: None 
Sediment: None 
Surface Water: None 
Groundwater: None 
Air: None 
Structures: Low 
Drainage Systems: None 

Potential Migration Pathways: 

Surface Soil: None 
Subsurface Soil: None 
Sediment: None 
Surface Water: None 
Groundwater: None 
Air: None 
Structures: Low 
Drainage Systems: None 

Section 8 - Findings and Recommendations 

Recommended Actions: Review Final Status Survey Report. 

FINAL 8-83 
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Hunters Point Shipyard 
Historical Radiological Assessment Section 8 - Findings and Recommendations 

8.3.4.2 

FINAL 

Building 313 Site 

Site Description: Building 313 was a temporary wooden building, measuring 
approximately 3,600 square feet (HRA-1327 Encl 1, p I). It was adjacent to Building 313A. 
A building site plan is provided in Figure 8.3.4.1 above. 

Former Uses: NRDL Instrumentation Laboratory and stockroom (H RA-2963) and storage 
(HllA-274). 

Current Use: Demolished. 

Radionuclides of Concern: Cs-1 37, Pu-239, Ra-226, Sr-90, and Th-232. 

Previous Radiological Investigations: 

2002 NWT Phase V investigation. Cs-137 found above action levels. Area remediated. 
Resurvey complete. 

1955 NRDL survey for contamination. Below release limits of the period. 

Contamination Potential: Likely. 
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Hunters Point Shipyard 
Historical Radiological Assessment 

Contaminated Media: 

Surface Soil: Low 
Subsurface Soil: Low 
Sediment: None 
Surface Water: None 
Groundwater: None 
Air: None 
Structures: None 
Drainage Systems: None 

Potential Migrntion Pathways: 

Surface Soil: Low 
Subsurface Soil: Low 
Sediment: None 
Surface Water: None 
Groundwater: None 
Air: None 
Structures: None 
Drainage Systems: None 

Section 8 - Findings and Recommendations 

Recommended Actions: Review Final Status Survey Report. 
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Hunters Point Shipyard 
Historical Radiological Assessment Section 8 - Findings and Recommendations 

8.3.4.3 

FINAL 

Building 313A Site 

~ I ,n 
, !... I 
I , . ~ 

Site Description: Building 313A measured approximately 750 square feet and was 
described as a small Homoja building (HRA-1327 Encl 1, pl). The building was adjacent to 
Building 313. A building site plan is provided in Figure 8.3.4. l above. 

Former Uses: Laboratory offices, training (HRA-1327 Encl 1, p I), and storage (HRA-274). 

Current Uses: Demolished. 

Radionuclides of Concern: Cs-137, Pu-239, Ra-226, Sr-90, and Th-232. 

Previous Radiological Investigations: 

2002 NWT Phase V investigations. Investigation due to discovery of manhole with 
Cs-137 above release limits in sediment completed; no connecting lines. Manhole 
removed. Final Status Survey complete. 

1955 Surveyed. Cleared below release limits by NRDL. 

Contamination Potential: Likely. 
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Hunters Point Shipyard 
Historical Radiological Assessment 

Contaminated Media: 

Surface Soil: Moderate 
Subsurface Soil: Low 
Sediment: Moderate 
Surface Water: None . 
Groundwater: None 
Air: None 
Structures: None 
Drainage Systems: Moderate 

Potential Migration Pathways: 

Surface Soil: Low 
Subsurface Soil: Low 
Sediment: Low 
Surface Water: None 
Groundwater: None 
Air: None 
Structures: None 
Drainage Systems: Low 

Section 8 - Findings and Recommendations 

Recommended Actions: Review Final Status Survey Report. 
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Hunters Point Shipyard 
Historical Radiological Assessment Section 8 - Findings and Recommendations 

8.3.4.5 

FINAL 

Building 322 Site 

Site Description: Building 322 was of WW II era administration building design, built 
from standardized Bureau of Yards and Docks plans (HRA-1118, p 22). A site plan is 
provided in Figure 8.3.4.1 above and a floor plan is provided in Figure 8.3.4.5FP. 

Former Uses: NRDL office (HRA-1327 Encl 1, p 1), NRDL Instruments Branch 
(HRA-2928, p S), and fie ld office (HRA-174, p 9) . Moved to Parcel A for use as the North Gate 
Pass Office in 1959 (HRA-333, p 16). No further NRDL use while located in Parcel A. 

Current Uses: Building moved to Parcel A in 1959 and demolished in 2004. 

Radionuclides of Concern: Cs-137, Pu-239, Ra-226, Sr-90, and Th-232. 

Previous Radiological Investigations: 

2002 NWT Phase V investigations at the former building location in Parcel D. Cs-137 
exceeding release limits found in soils. Remediated soils and resurveyed. 

1955 NRDL Surveyed. Cleared below release limits (HRA-224). 

Contamination Potential: Likely. 
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Hunters Point Shipyard 
Historical Radiological Assessment Section 8 - Findings and Recommendations 

FINAL 

Contaminated Media: 

Surface Soil: Low 
Subsurface Soil: None 
Sediment: None 
Surface Water: None 
Groundwater: None 
Air: None 
Structures: None 
Drainage Systems: None 

Potential Migration Pathways: 

Surface Soil: Low 
Subsurface Soil: None 
Sediment: None 
Surface Water: None 
Groundwater: None 
Air: None 
Structures: None 
Drainage Systems: None 

Recommended Actions: Review Final Status Survey Report for former location in 
Parcel D. 
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Hunters Point Shipyard 
Historical Radiological Assessment Section 8 - Findings and Recommendations 

8.3.4.11 Building 383 Area 

FINAL 

Site Description: Building 383 was built on the Gun Mole Pier in 1985 (HRA-t t 18, p 49). 

It is a two-story steel and concrete, flat-roofed building, measuring approximately 
110 feet by 60 feet. The area where the building is currently located has been identified 
as the site of a small building where radioluminescent devices were turned in after they 
were removed from ships. A building site plan is provided in Figure 8.3.4. 11 . 

Former Uses: Turn-in area for radium devices removed from ships before this building 
was constrncted. 

Current Uses: Caretaker Site Office. 

Radionuclides of Concern: H-3 (instruments and articles such as night vision devices 
and deck markers), Ra-226, and Sr-90. 

Previous Radiological Investigations: 

2002 NWT Phase V investigations. Surveys complete. Found radioactive night vision 
device. Device did not exceed release limits. No spread of contamination. 
Device left in place. 

Contamination Potential: Unlikely. 
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Hunters Point Shipyard 
Historical Radiological Assessment 

Contaminated Media: 

Surface Soil: None 
Subsurface Soil: None 
Sediment: None 
Surface Water: None 
Groundwater: None 
Air: None 
Structures: Low 
Drainage Systems: None 

Potential Migration Pathways: 

Surface Soil: None 
Subsurface Soil: None 
Sediment: None 
Surface Water: None 
Groundwater: None 
Air: None 
Structures: Low 
Drainage Systems: None 

Section 8 - Findings and Recommendations 

Recommended Actions: Review Final Status Survey Report. 
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Hunters Point Shipyard 
Historical Radiological Assessment Section 8 - Findings and Recommendations 

8.3.4.14 Gun Mole Pier 

FINAL 

Bay End Land End 

Site Description: The Gun Mole Pier is a large flat area also known as the re-gunning 
pier. Buildings 360,370,374,375,376,377,378,379,380,382,383,384, and 385 are 
currently (in italics), or have been located, on the Gun Mole. The major feature is a large 
450-ton gantry crane originally used to remove gun turrets from ships. A site plan is 
provided in Figure 8.3.4.14, and a site layout is provided in Figure 8.3 .4.14FP. 

Former Uses: Radioactive pavement decontamination study (HRA-253; HRA-396), 

decontamination studies on NRDL Experimental Barge YFN-809 and on a contaminated 
B-17 aircraft (HRA-1425; HRA-2669), landing area for NRDL Barge YFNX-16, and 
used as a decontamination and laboratory facility (HRA-253; HRA-396; HRA-4719). 

Decontamination facilities were also in a structure near Barge YFNX-16 (HRA-253) . The 
ex-INDEPENDENCE was berthed at the Gun Mole Pier and it was a loading point for 
radioactive wastes. An ocean disposal barge was also loaded from the Gun Mole Pier. 

Current Uses: Unused. 

Radionuclides of Concern: Cs-1 37, Pu-239, Ra-226, and Sr-90. 

Previous Radiological Investigations: 

2002 NWT Phase V investigations. Areas containing Cs-137 exceeding release limits 
identified, remediated, and resurveyed. Additional surveys pending. 

2001 TtEMI. Survey of sections of pier based on map showing locations of NRDL 
barge. Readings comparable to background. 

Contamination Potential: Likely. 
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Hunters Point Shipyard 
Historical Radiological Assessrnenl 

Contaminated Media: 

Surface Soil: Low 
Subsurface Soil: Low 
Sediment: Low 
Surface Water: None 
Groundwater: None 
Air: None 
Structures: Low 
Drainage Systems: Low 

Potential Migration Pathways: 

Surface Soil: Low 
Subsurface Soil: Low 
Sediment: Low 
Surface Water: None 
Groundwater: None 
Air: None 
Structures: Low 
Drainage Systems: Low 

Section 8 - Findings and Recommendations 

Recommended Actions: Review Characterization Report for Phase V surveys and complete 
further Characterization Surveys. Final Status Survey pending results of characterization. 
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Hunters Point Shipyard 
Historical Radiological Assessment Section 8 - Findings and Recommendations 

8.3.4.17 Former NRDL Site on Mahan Street 

FINAL 

Site Description: The site was hand drawn on a 1949 map and annotated "Bldgs Now 
Occupied by NRDL" (HRA-4755). It is approximately 300 feet north-northwest of Beith 
21. A site plan is provided in Figure 8.3.4.17. 

Former Uses: Unknown; potential storage site of OPERATION CROSSROADS 
material. 

Current Uses: Open Area. 

Radionuclides of Concern: Cs-137, Pu-239, Ra-226, and Sr-90. 

Previous Radiological Investigations: 

2002 NWT Phase V investigations. Areas containing Cs-137 and Ra-226 in soils 
exceeding release limits identified. Remediated and resurvey complete. 

Contamination Potential: Likely. 
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Hunters Point Shipyard 
Historical Radiological Assessment 

Contaminated Media: 

Surface Soil: Moderate 
Subsurface Soil: Moderate 
Sediment: None 
Surface Water: None 
Groundwater: None 
Air: None 
Structures: None 
Drainage Systems: None 

Potential Migration Pathways: 

Surface Soil: Low 
Subsurface Soil: Low 
Sediment: None 
Surface Water: None 
Groundwater: None 
Air: None 
Structures: None 
Drainage Systems: None 

Section 8 - Findings and Recommendations 

Recommended Actions: Review Final Status Survey Report. 

FINAL 8-127 
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Hunters Point Shipyard 
Historical Radiological Assessment Section 8 - Findings and Recommendations 

8.3.4.19 Building 819 

FINAL 

Site Description: The building, a sewage lift station containing dry and wet wells both 
approximately 20 feet deep, is constrncted of reinforced concrete walls, with a flat 
concrete roof, no windows, and a single access door. Figure 8.3.4. 18 above provides a 
site plan of Building 819. 

Former Uses: Sewer Pump Station A. 

Current Uses: In Use. 

Radionuclides of Concern: Cs-137 and Ra-226. 

Previous Radiological Investigations: None. 

Contamination Potential: Likely. Prior to 1974, there was high potential for release of 
permissible quantities of licensed radioactive material and radium to the sanitaiy sewage 
system from shipyard and/or NRDL operations. Contamination was identified in sanitaiy 
sewer lines on Cochrane Street during the Phase V Radiological Investigations. 

Contaminated Media: 

Surface Soil: None 
Subsurface Soil: Low 
Sediment: Moderate 
Surface Water: None 
Groundwater: None 
Air: None 
Structures: Low 
Drainage Systems: Moderate - Piping/pumping system 

8-132 

( 



Hunters Point Shipyard 
Historical Radiological Assessment 

Potential Migration Pathways: 

Surface Soil: None 
Subsurface Soil: Low 
Sediment: Moderate 
Surface Water: None 
Groundwater: None 
Air: None 
Structures: Low 

Section 8 - Findings and Recommendations 

Drainage Systems: Moderate - Piping/pumping system 

Recommended Actions: Scoping Survey. Characterization Survey if contamination is 
identified. Final Status Survey if no contamination is identified. 

FINAL 8-133 



D. PROJECT PLAN 

A. Obiectiyes 

The objectives of the actions proposed by the Plan arc to: 

1. Foster employment. ·business, and entrepreneurial opponunities in the 
rehabilitation, construction, operations, and maintenance of facilities 
in the Project Area. 

2. Stimulate and attract private investments, thereby improving the City's 
economic health, tax base, and employment opportunities. 

3. Provide for the development of economically vibrant and environmentally 
sound districts for mixed use; cultural, educational and arts activities; research, 
industrial and training activities; and hilltop housing. 

4. Provide for the development of mixed-income housing: 

With regaid to this objective, the project.;wide aggregate income-mix 
goal includes 15% of the housing for persons and families of low or 
moderate income. 

The tenn "persons and families of low or moderate income" has the 
same meaning as defined in Section 50093 of the California Health 
and Safety Code. 

5. Retain, improve, and re-use historic structures as part of a program to 
feature the history of people, buildings. and uses at the Shipyard. 

6. Provide for infrastructure improvements, including: streets and transponation 
facilities; open space and recreation areas; and utilities for water, sewer, 
gas, and electricity. 

7. Remove conditions of blight in the fonn of buildings, site improvements, 
and infrastructure systems which are substandard and serve as impediments 
to land developmenL 

8. Encourage use of the most cost-effective, energy-efficient measures feasible. 

9. Retain those existing viable industries and businesses currently located in the 
Project Area. 

B. Lapd Use Piao 

The Project Area shall be redeveloped in accordance with the text and maps of 
this Plan. The use of land and buildings shall be in accordance with this Plan and with 
the standards and guidelines which may be set from time to time and set forth by the 
Agency. 

The maximum basic height of buildings shall range between 32 and 60 feet. 
Building typeS shall be those pcnnitted by the San Francisco Building Code. The 
total number of buildings within the Project Area shall not exceed 500. The 
number of land pucels will determine the size of the buildings in the Project Area. 
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The specific use of the buildings will be controlled by the Land Use Plan and the Land 
Use Map. 

H fully developed under this Plan, the residential areas will contain approximately 
800 to 1,300 dwelling units. Public rights-of-way and land use boundaries shall be 
generally as indicated on Map L Land Use Plan_ and arc subject to adjustment by the 
Agency at the time of detailed engineering studies. 

The location of planned land uses arc identified on Map 1. The categories of land use include 
the following: 

1. :rndustr1a1 

Uses permitted shall be limited to light industrial development 
and may include the following and similar uses: 

manufacturing, proces3ing, fabricating, and 
assembly of: 

* medicinal and botanical products 
* biological products 
* food products 
* chemicals and allied products 
* primary and fabricated metal products 
* electrical/electronic equipment and parts 

trucking and courier services 
wholesale sales 
equipment leasing 
airport-related ground transportation services 
auto-related services 
motion picture production 
printing and publishing 
warehousing and distribution 
artist and artisan studios 

2. B•••arch Md PIY•lopmant 

Uses permitted shall be limited to research and development firms 
and to light industrial development and may include the following 
and similar uses: 

manufacturing, processing, fabricating, and 
assembly of: 

* surgical and medical appliances and supplies 
* ophthalmic goods 
* X-ray apparatus and tubes 
* diagnostic substances 
* electromedical equipment 
* precision instruments 

data processing 
telecommunication services 
artist and artisan studios 
live/work spaces 
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3 . Mi,x:,d U19 

Uses permitted shall be limited to a mix of the following and similar 
uses: 

artist studios 
live/work spaces 
residential 
galleries 
recording studios 
research and development firms 
education and health services 
warehousing and distribution 
business and arts services 
real estate and insurance offices 
hotel and conference facilities 
local-serving retail sales 

, . cultural and 1ougationa1 

Uses permitted shall be limited to the following cultural and 
educational, and similar uses: 

s . Ruidential 

education and training facilities 
museums 
theaters 
specialty. retail sales 
restaurants 
galleries 
conference facilities 
artist studios 

Uses permitted shall be limited to the following: 

6. 0pan spaga 

mixed-income housing ranging from single-family 
to multi-family residential developments 

neighborhood commercial, to be concentrated 
at the street corners along Innes Avenue 

Uses permitted shall be limited to the following: 

active recreation 
passive recreation 
plazas and promenades 
wetlands restoration 
ancillary conmercial uses 
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MAP 1: Land Use Plan 
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FIGURE B-1

CONCEPTUAL SITE MODEL
Revised Feasibility Study Report for Parcel D
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Two sets of COPCs for groundwater were identified for the IR-33, IR-71, and IR-09 risk plumes 
and for each residential and industrial grid associated with non-plume wells.  The first set of 
COPCs for groundwater was limited to all detected volatile chemicals, for purposes of evaluating 
the groundwater vapor intrusion exposure pathway for residential and industrial receptors.  For 
this HHRA, volatile chemicals are defined as those chemicals with a molecular weight less than 
200 grams per mole and Henry’s Law Constant greater than 10-5 atmosphere-cubic meters per 
mole (EPA 2004a).  A second set of COPCs for groundwater was also identified using the two 
steps outlined above, and includes both volatile and non-volatile chemicals for purposes of 
evaluating groundwater exposures to the construction worker in the A-aquifer and to residential 
receptors from domestic use of the B-aquifer. 

As recommended by Cal/EPA (1993), data for specific total petroleum hydrocarbon indicator 
chemicals (for example, benzene, toluene, benzo(a)pyrene) were used to assess potential human 
health risk from total petroleum hydrocarbons contamination.  Nonchemical-specific data for 
total petroleum hydrocarbons should be excluded from evaluation in the risk assessment because 
they are considered to be inadequate and insufficient to evaluate risk from total petroleum 
hydrocarbon contamination (Cal/EPA 1993); therefore, non-specific total petroleum 
hydrocarbon compounds were not identified as COPCs for this HHRA. 

Tables B1-1, B1-2, B1-3, and B1-4 of Attachment B1 present analytical data summary statistics 
for each total risk COPC.  Tables B2-1, B2-3, and B2-4 of Attachment B2 present analytical data 
summary statistics for each incremental risk COPC.  Tables B3-1 through B3-7 of 
Attachment B3 list the COPCs for groundwater and present analytical data summary statistics for 
each groundwater COPC.  In these tables, statistics are developed separately for each grid with 
analytical data. 

B5.0  EXPOSURE ASSESSMENT 

An exposure assessment identifies potential human receptors that could be exposed to site-
related chemicals, as well as the routes, magnitude, frequency, and duration of the potential 
exposures.  The principal objective of this evaluation is to identify reasonable maximum 
exposures (RME).  As defined by EPA (1989), the RME is the maximum exposure that is 
reasonably expected to occur at a site.  The potential human receptors and potentially complete 
exposure pathways for the identified receptors were presented in Section B3.0, Conceptual Site 
Model.  The remainder of this section describes the process used to estimate EPCs and to 
quantify pathway-specific RME chemical intakes for each receptor.  Central tendency exposures 
were not evaluated in this revised baseline HHRA. 

B5.1  EXPOSURE POINTS AND EXPOSURE POINT CONCENTRATIONS 

Potential exposure points are identified on the basis of anticipated population activity patterns 
and the relationship of the activities to the presence of contaminated media.  A location is 
identified as an exposure point if a human might contact (for example, ingest) a contaminated 
medium (for example, soil) at that location.  For evaluation of exposures to soil and exposure to 
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groundwater not associated with risk plumes, each residential and industrial grid was considered 
a separate exposure point for this HHRA.  For each of the groundwater risk plumes (IR-33, 
IR-71, and IR-09), the area encompassed by each risk plume (see Attachment B3 to this 
appendix) was considered a separate groundwater exposure point.  Potential exposure to COPCs 
is assumed to occur uniformly throughout each exposure point. 

The concentration in the medium (for example, subsurface soil) that a receptor may be exposed 
to is called the EPC.  EPCs were calculated for all COPCs in all media sampled:  surface soils 
(0 to 2 feet bgs), subsurface soils (0 to 10 feet bgs), A-aquifer groundwater, and B-aquifer 
groundwater.  The methods used to calculate EPCs for soil and groundwater are described below 
in Sections B5.1.1 and B5.1.2.   

As shown in the conceptual site model (see Figure B-1), chemicals in soil may be transferred to 
outdoor air from wind erosion or volatilization, or to vegetation from root uptake.  Chemicals in 
groundwater may be transferred to outdoor air in a construction trench from volatilization, 
indoor air from vapor intrusion, and indoor air from volatilization of groundwater during 
domestic use.  Sample data for outdoor and indoor air, and vegetation were not available for 
Parcel D.  EPCs in outdoor air (from volatile and particulate chemicals in soil), outdoor air in a 
construction trench (from volatile chemicals in groundwater), indoor air (from groundwater 
vapor intrusion), and homegrown produce (from root uptake of chemicals in soil) were estimated 
using the methods described in Section B5.1.3.  

B5.1.1  EPCs for Soil 

The 95 percent upper confidence limit (95 UCL) of the arithmetic mean was used as the EPC for 
each soil COPC, unless the maximum value was less than the 95 UCL, in which case, the 
maximum concentration was used as the EPC.  The 95 UCL for each soil COPC in each grid was 
calculated using the following methodology.  This methodology is consistent with the approach 
used for the soil HHRA in the Draft Final RI Report for Parcel D (PRC, LFR, and U&A 1996), 
and follows the methodology recently re-established for soil HHRAs for HPS (Tetra Tech 2003; 
Navy 2004): 

• Statistical testing was conducted to determine data distribution for sample sizes with 
a minimum of four samples and four detections.  For samples sizes less than or equal 
to 50 with at least four detections, the Shapiro-Wilk W-test was used to determine the 
distribution of the data.  For sample sizes greater than or equal to 50 with at least four 
detections, the D’Agostino test was used to determine the distribution of the data.   

• For data found to be normally or lognormally distributed, 95 UCLs were calculated 
using EPA (1992) guidance.  
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• If distribution testing showed that data follow a non-parametric distribution, then a 
95 UCL was calculated for both a normal and lognormal distribution following EPA 
guidance (EPA 1992) and the higher of the two 95 UCL values was selected as the 
representative 95 UCL.  Nondetected results for COPCs were incorporated into 
calculation of 95 UCL concentrations by using one-half of the sample quantitation 
limit as a proxy concentration for nondetected results (EPA 1989).   

• For samples sizes with less than four samples, distribution testing was not conducted 
and the maximum concentration was used as the EPC. 

EPCs for each total risk assessment COPC in surface soil and subsurface soil are shown in 
Tables B1-1, B1-2, B1-3, and B1-4 of Attachment B1.  EPCs for each incremental risk 
assessment COPC in surface soil and subsurface soil are shown in Tables B2-1, B2-2, B2-3, and 
B2-4 of Attachment B2.  These tables also present the results of the distribution testing for each 
COPC and the calculated 95 UCLs. 

Although more recent guidance regarding calculation of EPCs is available (see Section B5.1.2), 
the previous guidance provided by EPA (1992) was used to calculate EPCs for soil in this 
revised HHRA in accordance with the recent methodology established for soil HHRAs for HPS 
(Tetra Tech 2003; Navy 2004).  In many cases, because of the relatively few sample points and 
detections for each grid (that is, less than four samples and four detected results), the maximum 
concentration is used as the EPC, resulting in a conservative estimate of potential risks.   

B5.1.2  EPCs for Groundwater 

Separate EPCs for groundwater were developed to evaluate exposure areas associated with risk 
plumes and exposure areas not associated with risk plumes (see Section B4.3.2).  To evaluate 
exposures associated with the IR-09, IR-33, and IR-71 risk plumes, the lesser of the 95 UCL or 
maximum concentration was used as the EPC for each COPC present in each risk plume.  The 
methods used to calculate 95 UCLs for each risk plume are described below.  Tables B3-1, B3-2, 
and B3-3 and Table B3-6 of Attachment B3 present analytical data summary statistics for each 
risk plume-based exposure area. 

For exposure areas not associated with risk plumes (that is, for areas with monitoring wells that 
do not fall within the risk plume boundaries delineated in Attachment B3), the maximum 
detected concentration was used as the EPC.  Tables B3-4, B3-5, and B3-7 of Attachment B3 
present analytical data summary statistics, including maximum concentrations (EPCs), for 
exposure areas not associated with risk plumes. 

The methods used to calculate EPCs for groundwater associated with risk plumes is based on 
more recent EPA methodology (ProUCL Version 3.0 User Guide [Singh, Singh, and Maichle 
2004]).  This methodology incorporates the Lilliefors Test, rather than the D’Agostino Test, to 
determine distributions for data sets exceeding 50 samples.  Because the groundwater data set for 
the HHRA consisted of samples collected over a number of years (that is, the last 12 rounds of 
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sampling), to reduce the influence of historical nondetected results on the EPCs, only detected 
results were used for calculation of the EPCs for groundwater.  Nondetected results (that is, U- 
and UJ-qualified data), were not included in the EPC calculation.  For data sets with fewer than 
six samples, statistical estimations lack statistical power and cannot be confidently estimated 
(EPA 2000).  Therefore, the maximum detected concentration was used as the EPC for data sets 
with fewer than six detections, rather than six samples.  A 95 UCL was used as the EPC for 
COPCs in groundwater associated with risk plumes for data sets consisting of six or more 
detections.  The following methods were used to calculate the underlying distribution for each 
chemical, population summary statistics, and EPCs.   

Distribution tests:  Distribution testing was conducted for all samples with at least six 
measurements.  Formal tests were conducted using well-established goodness-of-fit tests.  The 
Shapiro-Wilk W-Test (n ≤ 50) and Lilliefors Test (n > 50) were used to evaluate normal and 
lognormal distributions.  The Anderson-Darling and Kolmogorov-Smirnov Test were used to 
evaluate gamma distributions (Singh, Singh, and Maichle 2004; EPA 2002b).  A Type I error 
rate (α) of 0.05 (equivalent to 5 percent) was used to interpret the significance of each test.  A 
Type I error rate of 0.05 means that there is a 5 percent chance that the null hypothesis will be 
rejected when it is true, leading to the false conclusion.   

Chemical data confirmed as following a normal, lognormal, or gamma distribution based on 
the outcome of the two goodness-of-fit tests are listed as “normal (N)”, “lognormal (L),” or 
“gamma (G)” in the summary tables (see Tables B2-1, B2-2, and B2-3 and Table B2-6 of 
Attachment B2).  Chemical data that were not confirmed as following one of these three 
distributions are listed as “nonparametric (NP)” in the summary tables. 

Calculation of Population Parameters and Selection of the EPC:  The one-sided UCLs on the 
mean were calculated for chemicals with at least six samples.  Recommendations in Singh, 
Singh, and Maichle (2004) are based on three properties measured for individual samples:  
(1) best-fit distribution, (2) relative degree of skewness, and (3) relative sample size.  The 
recommendations for calculating an EPC for normal, gamma, lognormal, and nonparametric 
distributions are provided by the ProUCL software (EPA 2004b).  EPCs for data that follow a 
normal distribution or that exhibit low skewness (standard deviation of the natural logarithms of 
the data less than 0.50) are based on calculation of a UCL using the Student’s t- statistic.  After a 
sample-by-sample evaluation of the three properties described above, a UCL is calculated based 
on one of the parametric or nonparametric methods listed below. 

Parametric Methods Nonparametric Methods 
Student’s t UCL Chebyshev inequality UCL Central Limit Theorem 

Approximate gamma UCL Bootstrap t UCL Modified-t statistic 
Adjusted gamma UCL Hall’s bootstrap UCL Adjusted-CLT 

Land’s H-UCL Modified-t UCL Percentile bootstrap 
Minimum Variance Standard Bootstrap UCL Jackknife UCL 

Unbiased Estimator (MVUE) 
Chebyshev UCL 
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The UCL calculated using the MVUE Chebyshev or nonparametric Chebyshev method can be 
based on a 95, 97.5, or 99 percent one-sided UCL.  The 95 UCLs calculated for groundwater 
are shown in Tables B3-1, B3-2, and B3-3 and Table B3-6 of Attachment B3.  These tables 
also present the results of the distribution testing for each chemical.  If the calculated 95 UCL 
was greater than the maximum concentration, then the maximum concentration was used as 
the EPC. 

B5.1.3  Exposure Point Concentrations for Media Not Sampled 

As discussed in Sections B3.0 and B5.1, COPCs in soil and groundwater may be transferred to 
outdoor air, indoor air, and vegetation (homegrown produce) from the following transfer 
mechanisms: 

• Wind erosion of particulate chemicals from soil to outdoor air 

• Volatilization from soil to outdoor air 

• Vapor intrusion from groundwater to indoor air  

• Volatilization from groundwater to indoor air during domestic use 

• Volatilization from groundwater to outdoor air in a construction trench 

• Uptake of chemicals in soil through plant roots into homegrown produce 

Samples were not collected for outdoor air, indoor air, or vegetation at Parcel D.  In the absence 
of direct measurements of chemical concentrations in air and vegetation, models were used to 
estimate EPCs in outdoor air, indoor air, and homegrown produce as a result of the above 
transfer mechanisms.  These models are discussed below.  EPCs for indoor air as a result of 
vapor intrusion of groundwater and volatilization from domestic use of groundwater were not 
calculated because a risk-based screening assessment was used to quantify risks from exposure 
to COPCs in groundwater (see Section B7.2). 

B5.1.3.1  Outdoor Air – Particulate COPCs Released from Soil 

EPCs of particulates released from soil to outdoor air were estimated using soil EPCs as the 
source term and the methodology provided by EPA Region 9 in its memorandum describing the 
derivation of PRGs (EPA 2004a).  To derive the EPCs in outdoor air, the EPC for soil was 
multiplied by the reciprocal of the EPA (2004a) default particulate emission factor of 1.316E+09 
cubic meters per kilogram, which is a non-chemical-specific value that relates chemical 
concentrations in soil to airborne concentrations that may be inhaled.   
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B5.1.3.2  Outdoor Air – Volatile COPCs Released from Soil 

Chemical-specific volatilization factors, which relate concentrations of volatile chemicals in soil 
to airborne concentrations that may be inhaled, were used to estimate concentrations in outdoor 
air from volatile COPCs in soil.  Volatilization factors were taken from the EPA Region 9 
guidance (EPA 2004a) and are summarized in Table B-2.  To estimate EPCs in outdoor air, the 
soil EPC was multiplied by the reciprocal of the volatilization factor.  

B5.1.3.3  Indoor Air – Vapor Intrusion of Volatile COPCs in Groundwater 

Subsurface vapor intrusion of volatile COPCs in groundwater into a hypothetical residential or 
standard industrial building was evaluated for the industrial and residential exposure scenarios.  
A risk-based screening assessment was used to calculate risks from groundwater vapor intrusion, 
based on groundwater EPCs developed for each A-aquifer risk plume and non-plume exposure 
area, and risk-based screening levels (RBSL).  Section B7.2 provides further details on this 
approach.  Because a risk-based screening assessment approach was used to evaluate 
groundwater vapor intrusion, EPCs were not modeled for indoor air from EPCs in groundwater. 

B5.1.3.4  Indoor Air – Volatilization of COPCs in Groundwater during Domestic Use 

Volatilization of volatile COPCs in groundwater into household air during domestic use of 
groundwater was evaluated for the residential exposure scenario, based on groundwater EPCs 
developed for the B-aquifer.  A risk-based screening assessment was used to calculate risks from 
domestic use of groundwater (see Section B7.2).  Because a risk-based screening assessment 
approach was used to evaluate risks from domestic use of groundwater, EPCs were not 
developed for indoor air based on volatilization of COPCs in groundwater during domestic use. 

B5.1.3.5  Outdoor Air – Volatile COPCs Released from Groundwater in a 
Construction Trench 

Chemical-specific volatilization factors which relate concentrations of volatile chemicals in 
groundwater accumulated in a construction trench to airborne concentrations that may be inhaled 
by construction workers were used to estimate EPCs from volatile COPCs in groundwater.  
Calculation of the volatilization factors for this scenario were based on guidance from Virginia 
Department of Environmental Quality (2005), which provides a combination of a vadose zone 
model to estimate volatilization of gaseous COPCs from groundwater into a trench, and a box 
model to estimate dispersion of the COPCs from the air inside the trench into aboveground air.  
A full description of the models used to estimate volatilization into a construction trench is 
provided in Attachment B5 to this appendix.   
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B5.1.3.6  Homegrown Produce – Uptake of COPCs in Soil through Plant Roots 

Ingestion of COPCs that are transferred from soil to homegrown produce via uptake through 
plant roots was evaluated for the residential exposure scenario.  Direct measurements of 
chemical concentrations in homegrown produce are not available for Parcel D because 
homegrown produce is not currently grown at Parcel D.  EPCs for homegrown produce were 
calculated based on EPCs for COPCs in soil and soil-to-plant uptake factors (UF) that estimate 
the root uptake of inorganic and organic chemicals in soil and translocation of chemicals to 
edible plant parts (U.S. Department of Energy 1984).  Table B-3 lists the UFs for each COPC in 
soil. 

For inorganic COPCs, UFs were obtained from U.S. Department of Energy (1984).  To estimate 
EPCs in homegrown produce from inorganic COPCs, the soil EPC was multiplied by the UF. 

For nonvolatile organic COPCs, equations from Cal/EPA were used to derive the UFs 
(Cal/EPA 2003).  These equations relate the octanol-water partition coefficient (Kow) and the 
organic carbon-water partition coefficient (Koc) of the contaminant and the fraction of organic 
carbon (Foc) in the soil to calculate the UF.  The equation used to calculate the UF is as follows: 

))((

82.0)77.003.0(

ococ

ow

FK

KUF +×=
 (B-1) 

where 

UF = Soil-to-plant uptake factor 

Kow = Octanol-water partition coefficient (cubic centimeters per gram) 

Koc = Organic carbon-water partition coefficient (cubic centimeters per gram) 

Foc = Fraction organic carbon in soil (unitless) 

Foc was assumed to be 0.1, a value appropriate to soil used for the production of food crops 
(Cal/EPA 2003).  If Koc values are unavailable, they were estimated based on chemical-specific 
Kow values using the following equation (Lyman and others 1990): 

Log Koc = log Kow – 0.21 (B-2) 

Consistent with EPA guidance, a correction factor was applied to lipophilic COPCs (EPA 1998).  
For this HHRA, lipophilic chemicals were defined as polychlorinated biphenyls, polynuclear 
aromatic hydrocarbons, pesticides, and semivolatile organic compounds.  EPA (1998) 
recommends a correction factor of 0.01 for lipophilic COPCs (log Kow greater than 4); that is, for 
lipophilic COPCs, the UF calculated using Equation B-1 should be multiplied by the correction 
factor of 0.01 to calculate a corrected UF.  For COPCs with a log Kow less than 4, EPA does not 
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recommend use of a correction factor.  Table B-3 lists the UFs for nonvolatile organic COPCs 
derived using the above equations and the values and sources of the chemical data used to derive 
the UFs. 

Risks associated with VOCs were not evaluated in the homegrown produce pathway.  VOCs are 
typically low-molecular-weight chemicals that do not persist or bioaccumulate in the 
environment (EPA 1994b).  In addition, VOCs are expected to be lost during soil tilling, 
planting, and food preparation activities such as peeling, cooking, and cleaning. 

B5.2  CHEMICAL INTAKE ESTIMATES 

Estimates of exposure are based on the EPCs (as described in Section B5.1) and scenario-
specific assumptions and intake parameters.  Consistent with EPA guidance (EPA 1995), 
exposure estimates (intakes) were calculated for an RME scenario for each receptor and 
exposure pathway and are expressed in terms of milligrams of chemical per kilogram body 
weight per day (mg/kg-day).  The RME represents the highest exposure reasonably expected to 
occur and is calculated using the 95 UCL and the RME exposure parameters.   

EPA-derived exposure algorithms were used to estimate the chemical intakes for each route of 
exposure.  Equation 5-3 is a generic equation for calculating chemical intake as follows 
(EPA 1989): 

I C CR EF ED
BW AT

= × × ×
×

 (B-3) 

where 

I = Intake:  the amount of chemical at the exchange boundary (mg/kg-day) 
C = Chemical concentration:  the EPC (for example, mg/kg for soil) 
CR = Contact rate:  the amount of contaminated medium contacted per unit of 

time or event; may be the ingestion rate, inhalation rate, or dermal contact 
rate (for example, milligram per day for the ingestion rate of soil) 

EF = Exposure frequency:  how often the exposure occurs (days per year) 
ED = Exposure duration:  the number of years in which a receptor comes in 

contact with the contaminated medium (years) 
BW = Body weight:  the average body weight of the receptor over the exposure 

period (kilograms) 
AT = Averaging time:  the period over which exposure is averaged (days); for 

carcinogens, the averaging time is 25,550 days on the basis of a lifetime 
exposure of 70 years (average life expectancy), and for noncarcinogens, 
the averaging time is equal to the exposure duration multiplied by the 
number of days in a year (365 days) 

angela.carsner
Rectangle



 

Appendix B, Revised FS for Parcel D B-23 

Pathway-specific variations of Equation B-3 were used to calculate intakes of COPCs in soil for 
residential, industrial, recreational, and construction worker receptors, and COPCs in 
groundwater for construction worker receptors.  Tables B-4 through B-9 present the pathway-
specific equations and receptor-specific exposure assumptions used to calculate intakes.  The 
calculation of chemical intake for the dermal contact with soil exposure pathway (all receptors) 
requires chemical-specific dermal absorption factors; these factors are shown in Table B-2.  The 
calculation of chemical intake for the dermal contact with groundwater exposure pathway 
(construction worker) requires chemical-specific permeability constants; these factors are shown 
in Table B-10. 

Chemical intakes for carcinogenic COPCs were calculated for a total exposure duration of 
30 years for exposures scenarios for which both an adult and child receptor were evaluated (that 
is, residential and recreational).  Chemical intakes were calculated separately for adult and child 
receptors; adult residential and recreational receptors were evaluated for an exposure duration of 
24 years, and child residential and recreational receptors were evaluated for an exposure duration 
of 6 years.  Calculated chemical intakes for each carcinogenic COPC were used to estimate 
separate cancer risks for adult receptors and child receptors; these risks were then summed to 
calculate the COPC-specific risk for the scenario.  The cancer risk associated with exposure to a 
carcinogenic COPC for the residential exposure scenario was based on the COPC-specific cancer 
risk for the adult residential receptor summed with the COPC-specific cancer risk for the child 
residential receptor.  In addition, the cancer risk associated with exposure to a carcinogenic 
COPC for the recreational exposure scenario was based on the COPC-specific cancer risk for the 
adult recreational receptor summed with the COPC-specific cancer risk for the child recreational 
receptor.  Chemical intakes for noncarcinogenic COPCs were based on the chemical intake 
estimated for the child receptor because the intake for children of soil, groundwater, and air per 
unit body mass is higher than the intake for an adult receptor.  (Hence, intake of noncarcinogenic 
COPCs for a child receptor is always higher than intake of noncarcinogenic COPCs for an adult 
receptor for similar exposures.) 

Chemical intakes from groundwater exposure pathways for residential receptors (ingestion, 
inhalation during household use, and vapor intrusion) and industrial receptors (vapor intrusion) 
were not calculated because a risk-based screening assessment was used to quantify risks from 
exposure to COPCs in groundwater for these receptors (see Section B7.2). 

B6.0 TOXICITY ASSESSMENT 

The toxicity assessment identifies toxicity values used to quantify potential adverse health 
effects associated with exposure to COPCs at Parcel D.  These toxicity values include references 
doses (RfD) for noncancer health effects and slope factors (SF) for estimating cancer risks.  An 
RfD represents an estimated daily intake of a COPC that is expected to pose no appreciable risk 
of harmful effects to human health, including sensitive populations, over a lifetime.  RfDs are 
specific to each chemical and exposure route such as inhalation or ingestion. 
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B6.4  LEAD 

Because no RfD or SF is currently available for evaluating health risks from exposure to lead, 
the HHRA evaluated the potential for human health effects from exposure to lead by comparing 
EPCs for lead with a HPS-specific risk-based concentration for lead for residential and 
recreational receptors and the EPA Region 9 industrial PRG for lead for industrial and 
construction worker receptors.  Section B7.4 and Attachment B6 detail the methodology used to 
evaluate lead.   

B7.0  RISK CHARACTERIZATION METHODS 

The final step in this revised baseline HHRA is the characterization of the potential risks 
associated with exposure to COPCs.  Risks from exposure to soil for all receptors and from 
construction worker exposure to groundwater were characterized using the methodology 
provided in EPA (1989); Section B7.1 details this methodology.  Risks from industrial and 
residential exposure to groundwater were characterized using a risk-based screening assessment 
approach; Section B7.2 presents this methodology.  Section B7.3 discusses interpretation of 
hazard and risk levels.  Section B7.4 discusses the risk characterization approach for lead.  The 
results of the risk characterization for Parcel D are presented in Section B8.0.   

B7.1  RISK CHARACTERIZATION FOR SOIL EXPOSURES AND CONSTRUCTION WORKER 
EXPOSURE TO GROUNDWATER  

The general methodology for estimating cancer risks and HIs for soil exposures for all receptors 
and construction worker exposure to groundwater follows the methodology provided in EPA 
(1989) and is presented in Section B7.1.1 for cancer risks and in Section B7.1.2 for noncancer 
health hazards.   

B7.1.1  Characterization of Cancer Risks 

Risks associated with exposure to chemicals classified as carcinogens are estimated as the 
incremental probability that an individual will develop cancer over a lifetime as a direct result of 
an exposure (EPA 1989).  The estimated risk is expressed as a unitless probability.   

Three steps are used in estimating cancer risks for chemicals classified as carcinogens.  First, the 
chemical intake is multiplied by the chemical-specific SF to derive a cancer risk estimate for a 
single chemical and pathway.  The calculation is based on the following relationship: 

Chemical-Specific Cancer Risk = Intake (mg/kg-day)  ×   SF (mg/kg-day)-1 (B-4) 

Second, the individual chemical cancer risks are assumed to be additive to estimate the cancer 
risk associated with exposure to multiple carcinogens for a single exposure pathway, as follows: 
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Pathway-Specific Cancer Risk =∑Chemical-Specific Cancer Risk (B-5) 

Third, pathway-specific risks are summed for each receptor to estimate the total cancer risk.  For 
exposures scenarios for which both an adult and child receptor are evaluated (that is, residential 
and recreational), the estimated cancer risk is based on the sum of the risk estimated for the adult 
receptor plus the child receptor.  Hence, for the residential receptor, the estimated cancer risk is 
based on the sum of the risk estimated for the adult resident and the child resident.  Likewise, for 
the recreational receptor, the estimated cancer risk is based on the sum of the risk estimated for 
the adult recreational user and the child recreational user. 

B7.1.2  Characterization of Noncancer Hazards 

The potential for exposure that may result in adverse health effects other than cancer is evaluated 
by comparing the intake with an RfD for chemicals that are not classified as carcinogens and for 
those carcinogens known to cause adverse health effects other than cancer.  A three-step 
approach is used as described below: 

Calculate a chemical-specific hazard quotient (HQ) based on the following equation: 

Hazard Quotient = Intake (mg/kg-day) (B-6)  
RfD (mg/kg-day) 

Next, sum the HQs for all chemicals to evaluate the potential for noncancer health effects from 
simultaneous exposure to multiple chemicals, yielding an HI as follows: 

Hazard Index =∑ HQ (B-7) 

Third, sum pathway-specific HIs to estimate a total HI for each receptor.  

The total noncancer HI for the residential and recreational receptors is based on the total HI 
estimated for the child receptor because the intake for children of soil, groundwater, and air per 
unit body mass is higher than the intake for an adult receptor.  (Hence, noncancer HIs for a child 
receptor are always higher than noncancer HIs for an adult receptor for similar exposures.) 

B7.2  RISK CHARACTERIZATION FOR RESIDENTIAL AND INDUSTRIAL EXPOSURE TO 
GROUNDWATER  

Residential and industrial receptors were evaluated for exposure to groundwater from vapor 
intrusion.  Residential receptors were also evaluated for exposure to groundwater from domestic 
use.  Based on agreement between the EPA, DTSC, and Navy, the assessment of risks from these 
exposure pathways is based on a risk-based screening assessment. 
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The risk-based screening assessment is a streamlined approach that uses the ratio of EPCs to 
RBSLs.  For this HHRA, RBSLs for domestic use of groundwater (DU-RBSL), calculated based 
on the EPA (2004a) Region 9 methodology for development of tap water PRGs, were used to 
estimate cancer risks and noncancer hazard indices from residential exposure to B-aquifer 
groundwater.  RBSLs for groundwater vapor intrusion (VI-RBSL), calculated based on the EPA 
(2002a) methodology for development of groundwater vapor intrusion screening concentrations, 
were used to estimate cancer risks and hazard indices from residential and industrial exposure to 
A-aquifer groundwater.  The calculated RBSLs correspond to a cancer risk of 1 × 10-6 or an HI 
of 1 based on standardized equations that combine standard exposure assumptions and EPA and 
Cal/EPA toxicity values.   

The risk estimates developed using the risk-based screening approach represent the risk for all 
exposure pathways evaluated by the RBSLs (that is, the exposure pathways evaluated by the 
EPA Region 9 tap water PRGs and EPA groundwater screening levels for groundwater vapor 
intrusion).  These risk estimates are numerically equivalent to risk estimates obtained using the 
EPA (1989) “forward calculation methodology,” which involves calculating risks using 
contaminant concentrations, exposure assumptions, and toxicity values (see Section B6.0), if the 
exposure pathways and assumptions used to derive the RBSLs are the same as those used in the 
forward calculations.   

DU-RBSLs for domestic use were calculated based on the EPA (2004a) Region 9 methodology 
for development of tap water PRGs.  The calculated DU-RBSLs are identical to the EPA 
Region 9 tap water PRGs with one exception:  the toxicity values used for calculation of the 
DU-RBSLs are based on the toxicity value hierarchy described in Section B6.0.  (Tables B-11 
and B-12 list the toxicity criteria used to calculate DU-RBSLs.)  The EPA tap water PRGs 
evaluate residential exposure to groundwater from ingestion and from inhalation of VOCs 
released from groundwater to indoor air during household use.  Similar to the EPA tap water 
PRGs, the calculated DU-RBSLs do not account for exposure from dermal contact with 
groundwater; Section B9.4 addresses the uncertainties associated with exclusion of this exposure 
pathway on the risk results. 

VI-RBSLs were calculated based on the EPA (2002a) methodology for development of 
groundwater vapor intrusion screening concentrations.  The calculated VI-RBSLs are identical to 
the groundwater vapor intrusion screening concentrations provided in Table 2c of EPA’s 
“Guidance for Evaluating the Vapor Intrusion to Indoor Air Pathway from Groundwater and 
Soils (Subsurface Vapor Intrusion Guidance)” (EPA 2002a) with one exception:  the toxicity 
values used for calculation of the VI-RBSLs are based on the toxicity value hierarchy described 
in Section B6.0.  (Tables B-11 and B-12 list the toxicity criteria used to calculate DU-RBSLs.)  
The following factors were considered in the use of the EPA (2002a) methodology for 
developing screening levels for groundwater vapor intrusion in the risk-based screening 
assessment for groundwater; these factors also apply to the calculated VI-RBSLs:   
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• The screening concentrations provided in Table 2c of EPA (2002a) are based on 
generic attenuation factors that assume minimum reduction of contaminant 
concentrations due to diffusive, advective, and other attenuating mechanisms.  These 
conditions are similar to groundwater and soil conditions at HPS, where groundwater 
is relatively shallow and vadose zone soils are fairly coarse (see Section 2.0 of the 
Parcel D Revised FS Report).   

• The screening concentrations provided in Table 2c of EPA (2002a) for some 
chemicals are based on federal maximum contaminant levels; for these chemicals, a 
VI-RBSL was calculated following the methodology provided in EPA (2002a) for 
deriving screening concentrations for vapor intrusion, and the calculated VI-RBSL 
was used in lieu of the maximum contaminant level.   

• The screening levels provided in Table 2c of EPA (2002a) are considered protective 
of residential exposure.  For evaluation of industrial exposures, VI-RBSLs for 
industrial exposure via groundwater for industrial exposure via groundwater vapor 
intrusion were calculated using the methodology provided in EPA (2002a) and the 
assumptions provided in Table B-6 of this appendix for industrial worker exposure to 
air.   

Table B-13 lists the calculated DU-RBSLs and VI-RBSLs for groundwater used for this HHRA.  
Table B-13 indicates in boldface when use of the toxicity hierarchy described in Section B6.0 
results in a DU-RBSL that differs from the respective EPA (2004a) tap water PRG, or a vapor 
intrusion RBSL that differs from the respective EPA (2002a) groundwater vapor intrusion 
screening concentration. 

Cancer risks and noncancer hazards were calculated by comparing site EPCs of each COPC to 
the corresponding RBSL, as detailed in the following text. 

B7.2.1  Characterization of Cancer Risks 

For COPCs that are carcinogens, the cancer risk associated with exposure to a single chemical is 
calculated as follows: 

 Cancer risk = (EPC/RBSL) × 10-6 (B-8) 

where: 

EPC = Exposure point concentration (microgram per liter [µg/L]) 
RBSL = Risk-based screening level (µg/L) 

At a given site, individuals may be exposed to more than one chemical.  The total risk from 
exposure to multiple chemicals is calculated using the following equation: 
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 Total risk = 10-6 × {EPC1/RBSL1 + EPC2/RBSL2 + . . . EPCn/RBSLn} (B-9) 

where: 

Total risk = Total carcinogenic risk from exposure to all chemicals (unitless) 
EPCn = Exposure point concentration of chemical n (µg/L) 
RBSLn = RBSL for chemical n (µg/L) 

B7.2.2  Characterization of Noncancer Hazards 

For COPCs not classified as carcinogens and for carcinogens known to cause adverse health 
effects other than cancer, the potential for receptors to develop adverse health effects is 
evaluated by comparing EPCs with noncancer RBSLs as follows: 

Hazard quotient = EPC/RBSL (B-10) 

where 

EPC = Exposure point concentration (µg/L) 

RBSL = Risk-based screening level (µg/L) 

To evaluate the potential for noncancer effects from exposure to multiple chemicals, the HQs for 
all chemicals are summed, yielding an HI as follows:  

Hazard index = EPC1/RBSL1 + EPC2/RBSL2 + . . .+ EPCn/RBSLn (B-11) 

where: 

EPCn = Exposure point concentration of chemical n (µg/L) 

RBSLn = RBSL for chemical n (µg/L) 

B7.3  INTERPRETATION OF HAZARD AND RISK LEVELS  

EPA guidance on exposure levels considered protective of human health is presented to aid in 
the interpretation of the results of the risk assessment.  In the National Oil and Hazardous 
Substances Pollution Contingency Plan, EPA defined general remedial action goals for sites on 
the National Priorities List (Title 40 of the Code of Federal Regulations Part 300.430).  The 
goals include a range for residual cancer risk, which is “an excess upper-bound lifetime cancer 
risk to an individual of between 10-4 and 10-6,” or 1 in 10,000 to 1 in 1,000,000.  The goals set 
out in the National Oil and Hazardous Substances Pollution Contingency Plan are applied once a 
decision to remediate a site has been made.  A more recent EPA directive (EPA 1991) provides 
additional guidance on the role of the HHRA in supporting risk management decisions, and in 
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particular, determining whether remedial action is necessary.  Specifically, the guidance states, 
“Where cumulative carcinogenic risk to an individual based on reasonable maximum exposure 
for both current and future land use is less than 10-4, and the noncancer HQ is less than 1, action 
generally is not warranted unless there are adverse environmental impacts.”  EPA Region 9 has 
stated, however, that action may be taken to address risks between 10-4 and 10-6.  In addition, 
DTSC has stated that it considers 1 × 10-6 as the point of departure for risk management 
decisions.  To be protective of human health, the BCT has chosen to use 10-6, the lower end of 
the residual 10-4 to 10-6 risk range set out in the National Oil and Hazardous Substances Pollution 
Contingency Plan, as a threshold level for cancer risks for HPS. 

An HI of less than 1.0 indicates that adverse noncancer health effects are not expected.  In 
accordance with EPA guidance (EPA 1989), the HHRA further evaluated exposure areas with 
total HIs that exceeded 1.  Noncancer health effects associated with exposure to multiple COPCs 
may not be cumulative if the COPCs affect different target organs or systems within the body.  
Therefore, for exposure areas with HI values that exceeded 1 based on the summed HIs from 
multiple COPCs, the HHRA segregates the HI by target organ or system and assumes that the 
potential for noncancer health effects exists only if the highest total segregated HI for a target 
organ or system exceeded 1.  Table B-14 identifies the target organs affected by each COPC for 
Parcel D; this information was used, as necessary, to segregate HIs by target organ.  Information 
on target organs was obtained from Integrated Risk Information System (EPA 2005), Health 
Effects Assessment Summary Tables (EPA 1997), PPRTV database (EPA 2004c), and the 
Agency for Toxic Substances and Disease Registry (2005). 

B7.4  EVALUATION OF LEAD 

The HHRA evaluated the potential for human health effects from exposure to lead by comparing 
EPCs for lead with an HPS-specific risk-based concentration for lead (155 milligrams per kilogram 
[mg/kg]) for residential and recreational receptors and the EPA (2004a) Region 9 industrial PRG 
for lead (800 mg/kg) for industrial and construction worker receptors.  The HPS risk-based 
concentration for lead was developed using the Cal/EPA (1999b) LeadSpread model and EPA’s 
Integrated Exposure Uptake Biokinetic model.  The methodology for development of the HPS risk-
based concentration for lead is presented in Attachment B6 to this appendix.  The Region 9 
industrial PRG for lead was developed by EPA using EPA’s adult lead model (EPA 1996).  These 
models are designed to predict the soil lead concentration associated with a target blood lead level 
of 10 micrograms per deciliter, the EPA threshold level of concern (EPA 1994a).  Adverse health 
effects are not expected to occur from exposure to lead below the risk-based concentration or PRG. 

B8.0  RESULTS OF THE HUMAN HEALTH RISK ASSESSMENT 

This section summarizes the results of this revised baseline HHRA for Parcel D.  Future residential, 
industrial, construction worker, and recreational receptors were evaluated in the HHRA.  For soil 
exposures, both total and incremental risks were evaluated in the HHRA.  Results of the total risk 
evaluation include risks and hazards for metals present at or below ambient levels (that is, HPALs).  
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3.0  RISK EVALUATION SUMMARY AND REMEDIATION GOALS 

This section summarizes the potential human health and environmental risks from exposure to 
chemicals present in soil and groundwater at Parcel D, identifies COCs for human health and 
environmental endpoints, and presents remediation goals for the identified COCs.  The nature 
and extent of contamination of soil and groundwater at Parcel D is presented in Section 2.0.  

3.1  HUMAN HEALTH RISK ASSESSMENT 

A revised baseline HHRA was conducted for Parcel D.  The objectives of the revised HHRA 
were to: 

• Estimate the potential human health risks associated with potential future land use 
scenarios 

• Identify the environmental media and contaminants that pose the primary health 
concerns 

• Identify the environmental media and contaminants that are likely to pose little or no 
threat to human health 

• Provide a foundation for assessing the need for further response actions 

The original HHRA for Parcel D was conducted in 1996 as part of the RI for Parcel D (PRC, 
LFR, and U&A 1996).  Since the RI was completed, additional data were collected at Parcel D 
during the TCRA in 2000 and 2001(Tetra Tech and IT Corp. 2001).  Tetra Tech revised the 
original HHRA in 2002 as part of the draft revised FS to supplement the original HHRA with the 
soil data collected during the 2000 and 2001 TCRA.  An additional TCRA in 2004 resulted in 
additional soil excavation and soil data collection (Tetra Tech and ITSI 2005).  The HHRA 
presented in this FS report revises the HHRA presented in the 2002 draft revised FS report to 
account for the soil data collected during the 2004 TCRA and to incorporate changes in 
regulatory guidance and toxicological criteria that have occurred since the original HHRA was 
prepared in 1996.  Soil data associated with sampling locations excavated and removed from 
HPS during the 2000, 2001, and 2004 TCRAs, as well as non-TCRAs for HPS, are excluded 
from this HHRA.  Data for soil associated with sampling locations that have not been removed, 
including unremoved confirmation samples collected after removal actions, are included in the 
HHRA.  In addition, groundwater data collected since the 2002 HHRA through quarter 18 (June 
2004) as part of the basewide groundwater monitoring program for HPS are included in this 
HHRA.  Lastly, the HHRA was revised based on HPS BCT agreements during 2003 and 2004. 

The HHRA calculated cancer risks and noncancer hazards from exposure to chemicals of 
potential concern (COPC) in all affected environmental media for each pathway identified as 
potentially complete.  Appendix B details the HHRA methodology and results for evaluating the 
COPC and assessing the COCs.  This section provides an overview of the exposure scenarios and 
pathways evaluated in the HHRA and summarizes the results.  In addition, remediation goals are 
presented for the COCs for Parcel D, as identified from the results of the HHRA. 
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3.1.1  Exposure Scenarios and Pathways 

The Redevelopment Plan outlines the planned reuses for Parcel D (San Francisco 
Redevelopment Agency 1997).  To help identify the areas of Parcel D associated with specific 
planned reuses, Parcel D was divided into redevelopment blocks.  Each redevelopment block 
was then assigned a redevelopment block number.  Figure 3-1 shows the locations of each of the 
redevelopment blocks assigned to Parcel D, the associated redevelopment block number, and the 
specific planned reuse for each redevelopment block.  According to the Redevelopment Plan, 
most of the planned reuse for Parcel D is industrial (San Francisco Redevelopment Agency 
1997).  Other planned reuses of Parcel D include open space and mixed use—that is, reuse that 
consists of both residential and industrial use (San Francisco Redevelopment Agency 1997).  
Evaluation of the recently proposed football stadium plan at Parcel D was not part of the scope 
of this document.  However, information provided in this FS is relevant to a stadium reuse plan.  
The HHRA includes scenarios for alternative reuse, including industrial reuse and recreational 
reuse for the entire parcel.  The industrial reuse scenario is conservative for the areas of the 
stadium complex that are regularly occupied, and the recreational scenario is appropriate for the 
remainder.   

The table below summarizes the planned reuses for each redevelopment block at Parcel D. 

Redevelopment 
Block Planned Reuse 

Associated Exposure  
Scenario for HHRA 

DMI-1 Maritime Industrial 
30B Industrial 
37 Industrial 
38 Industrial 
42 Industrial 
29 Educational/Cultural 

Industrial 

DOS-1 Open Space 
39 Open Space 

Recreational 

A Research and Development 
30A Mixed Use 

Residential 

Based on the planned reuses for Parcel D, and the likelihood that excavation and trenching 
activities will be required to develop Parcel D for the planned reuses, the following receptors 
were selected for evaluation in the HHRA for Parcel D: 

• Resident (adult and child) 

• Industrial worker (adult) 

• Recreational user (adult and child) 

• Construction worker (adult) 
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Table 3-1 presents an exposure matrix that summarizes the exposure pathways identified as 
potentially complete for each of these receptors.  Both direct exposure pathways (for example, 
ingestion) and indirect exposure pathways (for example, ingestion of home-grown produce) were 
identified as potentially complete (see Table 3-1).   

For purposes of the HHRA, each redevelopment block at Parcel D was divided into 0.5-acre 
exposure areas (approximately 150 feet by 150 feet) and 2,500-square foot exposure areas.  The 
0.5-acre exposure area size was selected by the HPS BCT and City and County of San Francisco 
as a reasonable estimate for a light industrial lot in the Bay area.  The 2,500-square foot exposure 
area was selected by the BCT as a reasonable estimate for a residential lot because it is a 
minimum residential lot size for a single-family home allowed by the San Francisco planning 
code (City and County of San Francisco 1995).  This HHRA refers to each 0.5-acre exposure 
area at Parcel D as an “industrial grid” and each 2,500-square foot exposure area as a “residential 
grid.”  For purposes of the HHRA, each grid was assigned a unique identification number, 
referred to as the “grid number.”   

Risks from exposure to soil were evaluated for each grid for which soil sampling data was 
collected and where the sampling locations have not been subject to removal actions.  Grids with 
no soil sampling data were not sampled because no environmental releases are suspected in these 
areas.  Residential grids were used to assess residential exposures, while industrial grids were 
used to assess industrial, recreational, and construction worker exposures.    

Risks from exposure to COPCs in groundwater were assessed for the A- and B-aquifers.  For the 
A-aquifer, residential and industrial exposure to groundwater from inhalation of volatile COPCs 
in groundwater that migrates through the subsurface to indoor air (vapor intrusion) is the only 
complete exposure pathway for the planned reuses of Parcel D.  For the construction worker 
scenario, exposure to groundwater in the A-aquifer may occur during trenching activities.  
Residential exposure to groundwater in the A-aquifer from domestic use (such as ingestion) was 
not evaluated in the HHRA because the A-aquifer at HPS is not considered a potential source of 
drinking water (see Section 2.2.9).  However, because groundwater in the B-aquifer is 
considered to be a low potential source of drinking water, residential exposure to groundwater 
was evaluated for the B-aquifer.   

Risks from residential, industrial, and construction worker exposure to COPCs in the 
groundwater in the A-aquifer were assessed for three risk plume-based exposure areas:  the 
IR-09 risk plume, the IR-33 risk plume, and the IR-71 risk plume.  These risk plumes are present 
in the A-aquifer only.  The risk plumes were developed using a specific methodology developed 
for the HHRA based on agreements made with the BCT (see Attachment B4, Figures B4-1 and 
B4-2).  The risk plumes are based on historical as well as more recent data, incorporating the 12 
most recent sampling results for each analyte at each well.  Groundwater data collected at 
Parcel D through June 2004 were used to delineate these risk plumes.  Because this methodology 
includes historical data over 10 years old, the risk plumes reflect a worst-case scenario of 
groundwater contamination.  Current conditions differ from the risk plumes (see Figures 2-29 
and 2-30).  The IR-33 and IR-71 risk plumes are based on delineation of VOC concentrations to 
respective laboratory reporting limits.  The IR-71 risk plume is based on delineation of 
chromium VI concentrations to the laboratory reporting limit for chromium VI.  Chemical 
concentrations measured from some groundwater monitoring locations at Parcel D were not 

angela.carsner
Rectangle



 

Revised FS for Parcel D 3-4  SULT.5104.0019.0003 

associated with risk plumes; these nonplume-based locations were evaluated on a grid-basis, 
using the same grid system that was used in the HHRA to evaluate soil exposures.  This 
methodology serves as an efficient mechanism to locate each nonplume exposure area, and is 
consistent with the grid-based approach used to locate and evaluate soil exposures. 

Although risk plumes are not present in the B-aquifer at Parcel D, for purposes of assessing the 
HHRA COPCs, plume boundaries delineated for the A-aquifer were extrapolated vertically and 
applied to the B-aquifer; the extrapolated plume boundaries were used to represent exposure 
areas for the B-aquifer for the residential domestic use evaluation.  Similar to the approach used 
for the A-aquifer, chemical concentrations measured from groundwater monitoring locations in 
the B-aquifer at Parcel D that fell outside of the extrapolated plume boundaries were evaluated as 
nonplume exposure areas, using the exposure area grids established for soil. 

For each redevelopment block, risks from exposure to COPCs in soil and groundwater were 
evaluated both for the specific exposure scenario associated with the planned reuse of the 
redevelopment block, and for the other potential exposure scenarios identified for Parcel D, 
regardless of the planned reuse of the redevelopment block.  Using this approach, for each 
redevelopment block, risks were evaluated for residential, industrial, recreational, and 
construction worker exposures.  The HHRA results summarized in this section are for the 
specific planned reuse of each redevelopment block.  For groundwater in the B-aquifer, which 
was evaluated for residential exposure from domestic use, HHRA results are based on each 
exposure area evaluated, regardless of planned reuse.  Risks associated with construction worker 
exposure at each redevelopment block are also summarized in this section, as exposures under 
this scenario may potentially occur, regardless of the planned reuse of the redevelopment block.  
Appendix B contains the risks results for all exposure scenarios evaluated for each 
redevelopment block. 

3.1.2  Total and Incremental Risks for Soil Exposure 

Both total and incremental risks were evaluated for exposure to soil at Parcel D.  For the total 
risk evaluation, all detected chemicals were included as COPCs regardless of concentration, 
except for the essential nutrients calcium, magnesium, potassium, and sodium.  The total risk 
evaluation provides an estimate of the risks posed by all chemicals at the site, including those 
present at concentrations at or below ambient levels.  For the incremental risk evaluation, the 
above essential nutrients and metals with maximum measured concentrations below HPALs 
were excluded as COPCs.  The incremental risk evaluation provides an estimate of risks posed 
by all chemicals at the site, except those that do not exceed ambient levels.   

3.1.3  Soil Risk Summary 

This section summarizes the results of the total and incremental risk evaluations for soil, based 
on planned reuse.   
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3.1.3.1  Total Risk Evaluation 

For the total risk evaluation, risks from exposure to COPCs in soil were assessed for both surface 
soil (0 to 2 feet bgs) and subsurface soil (0 to 10 feet bgs).  Figures 3-2 and 3-3 summarize the 
grid-specific total risk results for surface and subsurface soil, respectively, based on the planned 
reuse of the redevelopment block associated with each grid.  Figure 3-4 summarizes the 
grid-specific total risk results for construction worker exposure to soil.  The results for each grid 
are shown relative to the cancer risk threshold of 1 × 10-6, highest segregated noncancer HI 
threshold of 1.0, and HPS RBC for lead (155 mg/kg for residential and recreational receptors, 
and 800 mg/kg for industrial and construction worker receptors).  The specific calculated total 
cancer risk and noncancer HI results for each grid are listed in Tables 3-2, 3-3, and 3-4. 

The risk results shown in the above referenced figures and tables represent total risk; that is, all 
detected chemicals not considered essential human nutrients were included in the risk evaluation.   
The total risk for most exposure areas exceeds the cancer risk threshold of 1 × 10-6.  For 
exposure areas planned for residential reuse, the total HI for all areas for which data are available 
(one exposure area for surface soil; three exposure areas for subsurface soil) also exceeds the 
threshold HI of 1.0. 

Tables 3-5, 3-6, and 3-7 present a risk characterization analysis for those grids for which the total 
cancer risk exceeds 1 × 10-6 or highest segregated HI exceeds 1.0.  For each of these grids, the 
tables identify the COCs and present their contribution to the calculated total risks and hazards 
for each potentially complete exposure pathway.  

The following chemicals are identified as COCs in at least one grid, based on planned reuse and 
results of the total risk evaluation for soil. 

Exposure Scenario 
Surface Soil COCs,  

Total Risk 
Subsurface Soil COCs,  

Total Risk 
Industrial1 Arsenic 

Benzo(a)pyrene 
Benzo(b)fluoranthene 

Lead 

Arsenic 
Benzo(a)pyrene 

Benzo(b)fluoranthene 
Lead 

Recreational1 Arsenic 
Benzo(a)pyrene 

Not applicable 

Residential1 
 

Arsenic 
Iron 

Manganese 
Vanadium 

Arsenic 
Iron 

Nickel 
Manganese 
Vanadium 

Construction Worker2 Not applicable Arsenic 
Benzo(a)pyrene 

Lead 
Manganese 

Notes: 

1 COCs identified for this exposure scenario are based on the planned reuse for Parcel D. 
2 The construction worker exposure scenario is not associated with a specific planned reuse for Parcel D.  Based on 

discussions and an agreement with the BCT, evaluation of construction worker exposure to soil was based on 
subsurface soil from 0 to 10 feet bgs, which includes surface soil (0 to 2 feet bgs) exposure. 
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3.1.3.2  Incremental Risk Evaluation 

For the incremental risk evaluation, risks from exposure to COPCs in soil were assessed for both 
surface soil (0 to 2 feet bgs) and subsurface soil (0 to 10 feet bgs).  Figures 3-5 and 3-6 
summarize the grid-specific incremental risk results for surface and subsurface soil, respectively, 
based on the planned reuse of the redevelopment block associated with each grid.  Figure 3-7 
summarizes the grid-specific incremental risk results for construction worker exposure to soil.  
The specific calculated incremental cancer risk and noncancer HI results for each grid are listed 
in Tables 3-8, 3-9, and 3-10. 

The risk results shown in the above referenced figures and tables represent incremental risk; that 
is, all detected chemicals except essential human nutrients and metals below HPALs were 
included in the risk evaluation.  Under the incremental risk evaluation, the most exposure areas 
at Parcel D do not exceed the cancer risk threshold of 1 × 10-6 or the noncancer threshold HI of 
1.0, based on planned reuse.  

Tables 3-11, 3-12, and 3-13 present a risk characterization analysis for those grids for which the 
incremental cancer risk exceeds 1 × 10-6 or highest segregated HI exceeds 1.0.  For each of these 
grids, the tables identify the COCs and present their contribution to the calculated incremental 
risks and hazards for each potentially complete exposure pathway.  

The following chemicals are identified as COCs in at least one grid, based on planned reuse and 
results of the incremental risk evaluation for soil. 

Exposure Scenario 
Surface Soil COCs,  

Incremental Risk 
Subsurface Soil COCs, 

Incremental Risk 
Industrial1 Arsenic 

Benzo(a)pyrene 
Benzo(b)fluoranthene 

Lead 

Arsenic 
Benzo(a)pyrene 

Benzo(b)fluoranthene 
Lead 

Recreational1 Arsenic 
Benzo(a)pyrene 

Not applicable 

Residential1 Manganese Manganese 
Construction Worker2 Not applicable Arsenic 

Benzo(a)pyrene 
Lead 

Manganese 

Notes: 

1 COCs identified for this exposure scenario are based on the planned reuse for Parcel D. 
2 The construction worker exposure scenario is not associated with a specific planned reuse for Parcel D.  Based on 

discussions and an agreement with the BCT, evaluation of construction worker exposure to soil was based on 
subsurface soil from 0 to 10 feet bgs, which includes surface soil (0 to 2 feet bgs) exposure. 

3.1.4  Groundwater Risk Summary 

Risks from exposure to COPCs in groundwater were assessed for the A- and B-aquifers.  
Figure 3-8 summarizes the groundwater risk results for each of the identified risk plumes and 
nonplume exposure areas within the A-aquifer, based on the planned reuse for each 
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redevelopment block.  Figure 3-9 summarizes the risk results for construction worker exposure 
to groundwater, for both plume- and nonplume-based exposures.  The results in the figures are 
shown relative to the cancer risk threshold of 1 × 10-6 and highest segregated noncancer HI of 
1.0. 

Tables 3-14 and 3-15 present a risk characterization analysis for those exposure areas for which 
the cancer risk exceeds 1 × 10-6 or the highest segregated HI exceeds 1.0, for the exposure 
scenarios associated with planned reuse and the construction worker scenario, respectively.  
These tables identify the groundwater COCs associated with each Parcel D risk plume and the 
percent contribution of each COC to the total cancer risk and HI calculated for each plume.  
Exposure areas not associated with risk plumes with COCs are also shown on Tables 3-14 and 
3-15.  The following chemicals are identified as COCs in groundwater in the A-aquifer, based on 
planned reuse. 

Exposure Scenario Groundwater COCs, A-Aquifer 
Industrial1 Benzene, Carbon Tetrachloride, Chloroform, Naphthalene, 

Tetrachloroethene, Trichloroethene, and Xylenes 
Recreational1 Not applicable 
Residential1 Chloroform, Methylene Chloride, and Trichloroethene 

Construction Worker2 Arsenic, Benzene, Naphthalene, Tetrachloroethene, and Xylenes 

Notes: 

1 COCs identified for this exposure scenario are based on the planned reuse for Parcel D. 
2 The construction worker exposure scenario is not associated with a specific planned reuse for Parcel D  

Evaluation of exposure to groundwater in the B-aquifer was limited to residential exposure from 
domestic use.  No COCs were identified for domestic use in the B-aquifer. 

Figure 3-10 shows the risk results from residential exposure to groundwater in the B-aquifer 
from domestic use.  As discussed in the HHRA (see Appendix B), risks from exposure to 
groundwater in the B-aquifer were evaluated for each exposure area for which monitoring data 
for the B-aquifer are available, regardless of the specific planned reuse of the exposure area.  In 
addition, although contaminant plumes have not been identified in the B-aquifer and hydraulic 
communication does not occur between the A- and B-aquifers at Parcel D, data collected from 
the B-aquifer were grouped using the same risk plume delineation boundaries developed to 
evaluate risks for the A-aquifer.  This approach was selected to facilitate reporting of risk results 
over collocated exposure areas.  One A-aquifer plume-based exposure area (IR-71) and two A-
aquifer nonplume-exposure areas (grid numbers 082075 and 085079) were evaluated for 
exposure to groundwater in the B-aquifer.  Cancer risks were below 1 × 10-6 and noncancer HIs 
were below 1.0 for each of these exposure areas in the B-aquifer; hence, COCs were not 
identified for the B-aquifer at Parcel D.  
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Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

Redevelopment 
Block

Planned 
Reuse

Grid 
Number

RME
Cancer Risk

RME
HI

RME
Segregated HI

DMI-1 MI AX20 2E-06 <1 <1
DMI-1 MI BA19 6E-06 <1 <1
DMI-1 MI BA20 2E-08 <1 <1
DMI-1 MI BA21 3E-06 <1 <1
DMI-1 MI BA22 2E-05 <1 <1
DMI-1 MI BA26 3E-05 <1 <1
DMI-1 MI BB20 2E-05 <1 <1
DMI-1 MI BB21 2E-05 <1 <1
DMI-1 MI BB22 6E-08 <1 <1
DMI-1 MI BB23 9E-06 <1 <1
DMI-1 MI BB25 3E-05 <1 <1
DMI-1 MI BB26 1E-05 <1 <1
DMI-1 MI BC21 1E-05 <1 <1
DMI-1 MI BC26 2E-05 <1 <1
DMI-1 MI BC27 2E-08 <1 <1
DMI-1 MI BD25 2E-05 <1 <1
DMI-1 MI BD26 8E-06 <1 <1
DMI-1 MI BD27 1E-05 <1 <1
DMI-1 MI BD29 2E-05 <1 <1
DMI-1 MI BE25 2E-05 <1 <1
DMI-1 MI BE26 2E-05 <1 <1
DMI-1 MI BE27 2E-05 <1 <1
DMI-1 MI BF20 9E-06 <1 <1
DMI-1 MI BF23 3E-08 <1 <1
DMI-1 MI BG29 9E-06 <1 <1
DMI-1 MI BG30 2E-05 <1 <1
DMI-1 MI BG31 2E-05 <1 <1
DMI-1 MI BH30 3E-05 <1 <1
DMI-1 MI BH31 2E-05 <1 <1
DMI-1 MI BI29 1E-05 <1 <1
DMI-1 MI BI30 2E-05 <1 <1
DMI-1 MI BI31 6E-06 <1 <1
DMI-1 MI BJ30 2E-05 <1 <1
DMI-1 MI BJ31 3E-05 <1 <1
DMI-1 MI BL24 3E-05 <1 <1
30B IND AR24 8E-06 <1 <1
30B IND AR25 2E-05 <1 <1
30B IND AS24 1E-08 <1 <1
30B IND AS25 2E-08 <1 <1
30B IND AT25 4E-06 <1 <1
37 IND AT26 2E-05 <1 <1
37 IND AT27 3E-06 <1 <1
37 IND AU26 2E-05 <1 <1
37 IND AV28 2E-05 <1 <1
38 IND AU24 2E-05 <1 <1
38 IND AV25 7E-06 <1 <1
38 IND AW23 1E-05 <1 <1
38 IND AW24 2E-08 <1 <1
38 IND AW25 1E-05 <1 <1
38 IND AX27 6E-09 <1 <1
38 IND AY27 5E-06 <1 <1
38 IND AZ26 1E-05 <1 <1

TABLE 3-2:  TOTAL RISK - SUMMARY OF CANCER RISKS AND HAZARD INDICES BY PLANNED 
REUSE, SURFACE SOIL (0 TO 2 FEET BGS)
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Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

Redevelopment 
Block

Planned 
Reuse

Grid 
Number

RME
Cancer Risk

RME
HI

RME
Segregated HI

TABLE 3-2:  TOTAL RISK - SUMMARY OF CANCER RISKS AND HAZARD INDICES BY PLANNED 
REUSE, SURFACE SOIL (0 TO 2 FEET BGS) (CONTINUED)

42 IND AY28 2E-05 <1 <1
42 IND BA28 7E-06 <1 <1
42 IND BA29 1E-05 <1 <1
42 IND BB28 9E-06 <1 <1
42 IND BB29 2E-05 <1 <1
29 E/C AS20 2E-05 <1 <1
29 E/C AS22 7E-06 <1 <1
29 E/C AS23 3E-05 <1 <1
29 E/C AT21 8E-06 <1 <1
29 E/C AT22 2E-05 <1 <1
29 E/C AT23 1E-05 <1 <1
29 E/C AT24 3E-05 <1 <1
29 E/C AU22 2E-05 <1 <1
29 E/C AU23 1E-05 <1 <1
29 E/C AV22 8E-06 <1 <1

DOS-1 OS AT19 2E-08 <1 <1
DOS-1 OS AT20 2E-05 <1 <1
DOS-1 OS AU19 1E-05 <1 <1
DOS-1 OS AU20 1E-05 <1 <1
DOS-1 OS AU21 2E-08 <1 <1
DOS-1 OS AV20 1E-05 <1 <1
DOS-1 OS AV21 8E-06 <1 <1
DOS-1 OS AW20 1E-05 <1 <1
DOS-1 OS AW21 1E-05 <1 <1

39 OS AW22 3E-09 <1 <1
39 OS AX21 1E-05 <1 <1
39 OS AX23 4E-06 <1 <1
39 OS AY23 1E-04 <1 <1
39 OS AY24 3E-06 <1 <1
39 OS AZ24 4E-09 <1 <1
39 OS AZ25 3E-07 <1 <1
39 OS BA23 2E-05 <1 <1
39 OS BA24 1E-05 <1 <1
39 OS BA25 4E-06 <1 <1

30A MU 066068 9E-05 7E+00 3E+00

Notes: Values shown in boldface exceed the threshold level of 1E-06 for cancer risks and 1.0 for segregated noncancer hazards.

<1 Less than 1
-- Not applicable
bgs Below ground surface
CR Cancer risk
E/C Educational/cultural (industrial exposure scenario)
HI Hazard index
IND Industrial (industrial exposure scenario)
MI Maritime industrial (industrial exposure scenario)
MU Mixed use (residential exposure scenario)
OS Open space (recreational exposure scenario)
RME Reasonable maximum exposure
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Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

Redevelopment 
Block

Planned 
Reuse

Grid 
Number

RME
Cancer Risk

RME
HI

RME
Segregated HI

DMI-1 MI AX20 2E-06 <1 <1
DMI-1 MI BA19 6E-06 <1 <1
DMI-1 MI BA20 2E-08 <1 <1
DMI-1 MI BA21 3E-06 <1 <1
DMI-1 MI BA22 2E-05 <1 <1
DMI-1 MI BA26 2E-05 <1 <1
DMI-1 MI BB20 2E-05 <1 <1
DMI-1 MI BB21 2E-05 <1 <1
DMI-1 MI BB22 5E-08 <1 <1
DMI-1 MI BB23 1E-05 <1 <1
DMI-1 MI BB25 3E-05 <1 <1
DMI-1 MI BB26 1E-05 <1 <1
DMI-1 MI BC21 1E-05 <1 <1
DMI-1 MI BC22 2E-05 <1 <1
DMI-1 MI BC24 1E-05 <1 <1
DMI-1 MI BC26 3E-05 <1 <1
DMI-1 MI BC27 3E-08 <1 <1
DMI-1 MI BD25 2E-05 <1 <1
DMI-1 MI BD26 8E-06 <1 <1
DMI-1 MI BD27 1E-05 <1 <1
DMI-1 MI BD29 6E-05 <1 <1
DMI-1 MI BE25 2E-05 <1 <1
DMI-1 MI BE26 2E-05 <1 <1
DMI-1 MI BE27 1E-05 <1 <1
DMI-1 MI BE29 1E-05 <1 <1
DMI-1 MI BF20 9E-06 <1 <1
DMI-1 MI BF23 3E-08 <1 <1
DMI-1 MI BG24 9E-06 <1 <1
DMI-1 MI BG29 9E-06 <1 <1
DMI-1 MI BG30 1E-05 <1 <1
DMI-1 MI BG31 2E-05 <1 <1
DMI-1 MI BH23 1E-05 <1 <1
DMI-1 MI BH24 1E-05 <1 <1
DMI-1 MI BH30 2E-05 <1 <1
DMI-1 MI BH31 2E-05 <1 <1
DMI-1 MI BI29 1E-05 <1 <1
DMI-1 MI BI30 2E-05 <1 <1
DMI-1 MI BI31 1E-05 <1 <1
DMI-1 MI BJ30 2E-05 <1 <1
DMI-1 MI BJ31 2E-05 <1 <1
DMI-1 MI BJ32 4E-07 <1 <1
DMI-1 MI BK31 2E-06 <1 <1
DMI-1 MI BK32 3E-07 <1 <1
DMI-1 MI BL24 2E-05 <1 <1
30B IND AR24 7E-06 <1 <1
30B IND AR25 1E-05 <1 <1
30B IND AS24 4E-06 <1 <1
30B IND AS25 9E-08 <1 <1
30B IND AT25 2E-05 <1 <1
37 IND AT26 1E-05 <1 <1
37 IND AT27 3E-06 <1 <1

TABLE 3-3:  TOTAL RISK - SUMMARY OF CANCER RISKS AND HAZARD INDICES BY PLANNED 
REUSE, SUBSURFACE SOIL (0 TO 10 FEET BGS)
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Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

Redevelopment 
Block

Planned 
Reuse

Grid 
Number

RME
Cancer Risk

RME
HI

RME
Segregated HI

TABLE 3-3:  TOTAL RISK - SUMMARY OF CANCER RISKS AND HAZARD INDICES BY PLANNED 
REUSE, SUBSURFACE SOIL (0 TO 10 FEET BGS) (CONTINUED)

37 IND AU26 2E-05 <1 <1
37 IND AV26 7E-06 <1 <1
37 IND AV28 2E-05 <1 <1
38 IND AU24 2E-05 <1 <1
38 IND AV25 2E-05 <1 <1
38 IND AW23 1E-05 <1 <1
38 IND AW24 3E-06 <1 <1
38 IND AW25 1E-05 <1 <1
38 IND AW26 1E-05 <1 <1
38 IND AX24 3E-06 <1 <1
38 IND AX25 1E-05 <1 <1
38 IND AX27 6E-09 <1 <1
38 IND AY26 4E-05 <1 <1
38 IND AY27 4E-06 <1 <1
38 IND AZ26 1E-05 <1 <1
42 IND AY28 2E-05 <1 <1
42 IND AZ27 1E-05 <1 <1
42 IND AZ28 2E-10 <1 <1
42 IND BA28 2E-05 <1 <1
42 IND BA29 8E-06 <1 <1
42 IND BB28 9E-06 <1 <1
42 IND BB29 2E-05 <1 <1
29 E/C AS20 2E-05 <1 <1
29 E/C AS22 7E-06 <1 <1
29 E/C AS23 1E-05 <1 <1
29 E/C AT21 8E-06 <1 <1
29 E/C AT22 2E-05 <1 <1
29 E/C AT23 1E-05 <1 <1
29 E/C AT24 2E-05 <1 <1
29 E/C AU22 1E-05 <1 <1
29 E/C AU23 1E-05 <1 <1
29 E/C AV22 8E-06 <1 <1

30A MU 062069 9E-05 6E+00 4E+00
30A MU 064065 3E-04 1E+01 6E+00
30A MU 066068 9E-05 7E+00 3E+00

Notes:

<1 Less than 1
-- Not applicable
bgs Below ground surface
E/C Educational/cultural (industrial exposure scenario)
HI Hazard index
IND Industrial (industrial exposure scenario)
MI Maritime industrial (industrial exposure scenario)
MU Mixed use (residential exposure scenario)
RB Redevelopment block
RME Reasonable maximum exposure
Seg Segregated
MI Maritime industrial (industrial exposure scenario)
MU Mixed use (residential exposure scenario)
RME Reasonable maximum exposure

Values shown in boldface exceed the threshold level of 1E-06 for cancer risks and 1.0 for segregated noncancer 
hazards.
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Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

Redevelopment
Block

Planned
Reuse

Grid
Number

RME
Cancer Risk

RME
HI

RME
Segregated HI

DMI-1 MI AX20 4E-07 <1 <1
DMI-1 MI BA19 1E-06 <1 <1
DMI-1 MI BA20 9E-10 <1 <1
DMI-1 MI BA21 5E-07 <1 <1
DMI-1 MI BA22 3E-06 <1 <1
DMI-1 MI BA26 5E-06 2E+00 <1
DMI-1 MI BB20 4E-06 <1 <1
DMI-1 MI BB21 3E-06 <1 <1
DMI-1 MI BB22 2E-09 <1 <1
DMI-1 MI BB23 2E-06 <1 <1
DMI-1 MI BB25 6E-06 2E+00 <1
DMI-1 MI BB26 3E-06 2E+00 <1
DMI-1 MI BB29 3E-06 <1 <1
DMI-1 MI BC21 2E-06 <1 <1
DMI-1 MI BC22 3E-06 <1 <1
DMI-1 MI BC24 2E-06 <1 <1
DMI-1 MI BC26 6E-06 2E+00 <1
DMI-1 MI BC27 1E-09 <1 <1
DMI-1 MI BD25 3E-06 <1 <1
DMI-1 MI BD26 1E-06 <1 <1
DMI-1 MI BD27 2E-06 <1 <1
DMI-1 MI BD29 1E-05 2E+00 <1
DMI-1 MI BE25 5E-06 <1 <1
DMI-1 MI BE26 5E-06 2E+00 <1
DMI-1 MI BE27 3E-06 <1 <1
DMI-1 MI BE29 3E-06 <1 <1
DMI-1 MI BF20 2E-06 <1 <1
DMI-1 MI BF23 4E-09 <1 <1
DMI-1 MI BG24 2E-06 <1 <1
DMI-1 MI BG29 2E-06 <1 <1
DMI-1 MI BG30 3E-06 <1 <1
DMI-1 MI BG31 3E-06 <1 <1
DMI-1 MI BH23 2E-06 <1 <1
DMI-1 MI BH24 2E-06 <1 <1
DMI-1 MI BH30 3E-06 <1 <1
DMI-1 MI BH31 3E-06 <1 <1
DMI-1 MI BI29 2E-06 <1 <1
DMI-1 MI BI30 3E-06 <1 <1
DMI-1 MI BI31 3E-06 <1 <1
DMI-1 MI BJ30 4E-06 <1 <1
DMI-1 MI BJ31 4E-06 <1 <1
DMI-1 MI BJ32 4E-08 <1 <1
DMI-1 MI BK31 3E-07 <1 <1
DMI-1 MI BK32 4E-08 <1 <1
DMI-1 MI BL24 4E-06 <1 <1
30B IND AR24 1E-06 2E+00 <1
30B IND AR25 3E-06 <1 <1
30B IND AS24 8E-07 <1 <1
30B IND AS25 4E-09 <1 <1
30B IND AT25 3E-06 <1 <1
37 IND AT26 3E-06 <1 <1
37 IND AT27 6E-07 <1 <1

TABLE 3-4:  TOTAL RISK - SUMMARY OF CANCER RISKS AND HAZARD INDICES BY PLANNED
REUSE, SURFACE SOIL (0 TO 10 FEET BGS), CONSTRUCTION WORKER SCENARIO
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Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

Redevelopment 
Block

Planned 
Reuse

Grid 
Number

RME
Cancer Risk

RME
HI

RME
Segregated HI

TABLE 3-4:  TOTAL RISK - SUMMARY OF CANCER RISKS AND HAZARD INDICES BY PLANNED 
REUSE, SURFACE SOIL (0 TO 10 FEET BGS), CONSTRUCTION WORKER SCENARIO 
(CONTINUED)

37 IND AU26 4E-06 <1 <1
37 IND AV26 1E-06 <1 <1
37 IND AV28 3E-06 <1 <1
38 IND AU24 4E-06 <1 <1
38 IND AV25 5E-06 2E+00 <1
38 IND AW23 2E-06 <1 <1
38 IND AW24 6E-07 2E+00 <1
38 IND AW25 3E-06 <1 <1
38 IND AW26 2E-06 <1 <1
38 IND AX24 5E-07 2E+00 <1
38 IND AX25 2E-06 <1 <1
38 IND AX27 2E-10 <1 <1
38 IND AY26 7E-06 <1 <1
38 IND AY27 8E-07 <1 <1
38 IND AZ26 2E-06 <1 <1
42 IND AY28 3E-06 <1 <1
42 IND AZ27 2E-06 <1 <1
42 IND AZ28 7E-12 <1 <1
42 IND BA28 3E-06 2E+00 <1
42 IND BA29 1E-06 2E+00 <1
42 IND BB28 2E-06 <1 <1
29 E/C AS20 5E-06 <1 <1
29 E/C AS22 1E-06 2E+00 <1
29 E/C AS23 3E-06 2E+00 <1
29 E/C AT21 1E-06 <1 <1
29 E/C AT22 4E-06 <1 <1
29 E/C AT23 2E-06 <1 <1
29 E/C AT24 5E-06 2E+00 <1
29 E/C AU22 3E-06 <1 <1
29 E/C AU23 2E-06 <1 <1

DOS-1 OS AT19 4E-06 <1 <1
DOS-1 OS AT20 3E-06 <1 <1
DOS-1 OS AU19 2E-06 <1 <1
DOS-1 OS AU20 3E-06 2E+00 <1
DOS-1 OS AU21 6E-09 <1 <1
DOS-1 OS AV19 9E-07 <1 <1
DOS-1 OS AV20 3E-06 <1 <1
DOS-1 OS AV21 1E-06 <1 <1
DOS-1 OS AV22 1E-06 <1 <1
DOS-1 OS AW20 1E-06 <1 <1
DOS-1 OS AW21 2E-06 <1 <1

39 OS AW22 8E-10 <1 <1
39 OS AX21 9E-07 <1 <1
39 OS AX22 7E-07 <1 <1
39 OS AX23 7E-07 <1 <1
39 OS AY23 3E-06 <1 <1
39 OS AY24 5E-07 <1 <1
39 OS AZ22 1E-09 2E+00 <1
39 OS AZ24 1E-06 2E+00 <1
39 OS AZ25 3E-06 <1 <1
39 OS BA23 3E-06 <1 <1
39 OS BA24 2E-06 2E+00 <1
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Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

Redevelopment 
Block

Planned 
Reuse

Grid 
Number

RME
Cancer Risk

RME
HI

RME
Segregated HI

TABLE 3-4:  TOTAL RISK - SUMMARY OF CANCER RISKS AND HAZARD INDICES BY PLANNED 
REUSE, SURFACE SOIL (0 TO 10 FEET BGS), CONSTRUCTION WORKER SCENARIO 
(CONTINUED)

39 OS BA25 1E-06 <1 <1
30A MU AQ23 5E-06 <1 <1
30A MU AQ24 2E-06 <1 <1

Notes:

<1 Less than 1
-- Not applicable
bgs Below ground surface
E/C Educational/cultural (industrial exposure scenario)
HI Hazard index
IND Industrial (industrial exposure scenario)
MI Maritime industrial (industrial exposure scenario)
MU Mixed use (residential exposure scenario)
OS Open space (recreational exposure scenario)
RME Reasonable maximum exposure

Values shown in boldface exceed the threshold level of 1E-06 for cancer risks and 1.0 for segregated noncancer 
hazards.
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TABLE 3-5:  TOTAL RISK - RISK CHARACTERIZATION ANALYSIS FOR SURFACE SOIL (0 TO 2 FEET BGS) BY PLANNED REUSE 
Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

Incidental
Ingestion

Dermal
Contact

Inhalation
(Releases
to Ambient 

Air)

Home-
grown

Produce
Ingestion

Incidental
Ingestion

Dermal
Contact

Inhalation
(Releases
to Ambient

Air)

Home-
grown

Produce
Ingestion HPAL

Maximum 
Concentration

Exceeds
HPAL?

DMI-1 MI AX20 2.15E-06 <1 <1 Metal Arsenic C 0.92 - 0.92 9.20E-01 1/2 2.12E-06 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No
DMI-1 MI BA19 6.02E-06 <1 <1 Metal Arsenic C 2.6 - 2.6 2.60E+00 1/1 6.00E-06 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No
DMI-1 MI BA21 2.86E-06 <1 <1 Metal Arsenic C 0.7 - 0.98 9.80E-01 2/4 2.26E-06 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No

Metal Arsenic C 3.9 - 5.9 5.52E+00 4/5 1.27E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No
Benzo(a)pyrene C 0.057 - 1 1.00E+00 3/5 5.70E-06 36.8 % 63.2 % 0.0 % -- -- -- -- -- --
Benzo(b)fluoranthene C 0.094 - 2.2 2.20E+00 3/5 1.25E-06 36.8 % 63.2 % 0.0 % -- -- -- -- -- --

DMI-1 MI BA26 3.13E-05 <1 <1 Metal Arsenic C 4.9 - 13.1 1.31E+01 3/3 3.02E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 Yes
DMI-1 MI BB20 1.69E-05 <1 <1 Metal Arsenic C 5.7 - 7.3 7.30E+00 2/2 1.68E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No
DMI-1 MI BB21 2.13E-05 <1 <1 Metal Arsenic C 0.65 - 9 9.00E+00 3/3 2.08E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No
DMI-1 MI BB23 9.03E-06 <1 <1 Metal Arsenic C 2.4 - 3.9 3.90E+00 2/2 8.99E-06 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No
DMI-1 MI BB25 2.87E-05 <1 <1 Metal Arsenic C 7.9 - 12.4 1.24E+01 2/2 2.86E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 Yes
DMI-1 MI BB26 1.34E-05 <1 <1 Metal Arsenic C 2 - 5.7 5.70E+00 3/3 1.31E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No
DMI-1 MI BC21 9.70E-06 <1 <1 Metal Arsenic C 4.2 - 4.2 4.20E+00 1/1 9.68E-06 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No
DMI-1 MI BC26 1.74E-05 <1 <1 Metal Arsenic C 1.6 - 9.5 6.91E+00 6/7 1.59E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No
DMI-1 MI BD25 1.64E-05 <1 <1 Metal Arsenic C 2.1 - 7.1 7.10E+00 3/3 1.64E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No
DMI-1 MI BD26 7.63E-06 <1 <1 Metal Arsenic C 3.3 - 3.3 3.30E+00 1/2 7.61E-06 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No
DMI-1 MI BD27 1.02E-05 <1 <1 Metal Arsenic C 4.2 - 4.2 4.20E+00 1/1 9.68E-06 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No
DMI-1 MI BD29 1.94E-05 <1 <1 Metal Arsenic C 8.4 - 8.4 8.40E+00 1/1 1.94E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No
DMI-1 MI BE25 2.50E-05 <1 <1 Metal Arsenic C 10.6 - 10.6 1.06E+01 1/1 2.44E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No

Metal Arsenic C 3.7 - 8.6 8.60E+00 4/4 1.98E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No
PAH Benzo(a)pyrene C 0.47 - 0.47 4.70E-01 1/3 2.68E-06 36.8 % 63.2 % 0.0 % -- -- -- -- -- --

DMI-1 MI BE27 1.82E-05 <1 <1 Metal Arsenic C 2.4 - 7.9 7.90E+00 3/3 1.82E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No
DMI-1 MI BF20 8.76E-06 <1 <1 Metal Arsenic C 3.7 - 3.7 3.70E+00 1/1 8.53E-06 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No
DMI-1 MI BG29 9.05E-06 <1 <1 Metal Arsenic C 3.9 - 3.9 3.90E+00 1/1 8.99E-06 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No
DMI-1 MI BG30 1.67E-05 <1 <1 Metal Arsenic C 3.6 - 10.5 7.02E+00 15/16 1.62E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No

Metal Arsenic C 1.6 - 11.1 6.68E+00 15/15 1.54E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 Yes
PAH Benzo(a)pyrene C 0.88 - 0.88 8.80E-01 1/11 5.01E-06 36.8 % 63.2 % 0.0 % -- -- -- -- -- --

DMI-1 MI BH30 3.32E-05 <1 <1 Metal Arsenic C 4 - 13.9 1.39E+01 4/4 3.21E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 Yes
DMI-1 MI BH31 1.66E-05 <1 <1 Metal Arsenic C 3.7 - 7.2 7.20E+00 2/2 1.66E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No
DMI-1 MI BI29 9.69E-06 <1 <1 Metal Arsenic C 4.2 - 4.2 4.20E+00 1/1 9.68E-06 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No
DMI-1 MI BI30 1.52E-05 <1 <1 Metal Arsenic C 5.1 - 6.6 6.60E+00 2/2 1.52E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No
DMI-1 MI BI31 6.00E-06 <1 <1 Metal Arsenic C 2.6 - 2.6 2.60E+00 1/1 6.00E-06 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No

Metal Arsenic C 3.8 - 11 8.64E+00 14/14 1.99E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No
PAH Benzo(a)pyrene C 0.011 - 0.51 2.82E-01 8/14 1.60E-06 36.8 % 63.2 % 0.0 % -- -- -- -- -- --
Metal Arsenic C 4.3 - 17 1.25E+01 8/8 2.88E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 Yes
PAH Benzo(a)pyrene C 0.017 - 0.35 3.50E-01 3/8 1.99E-06 36.8 % 63.2 % 0.0 % -- -- -- -- -- --
Metal Arsenic C 1.9 - 13.6 1.02E+01 9/9 2.35E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 Yes
PAH Benzo(a)pyrene C 0.22 - 0.22 2.20E-01 1/7 1.25E-06 36.8 % 63.2 % 0.0 % -- -- -- -- -- --

30B IND AR24 8.20E-06 <1 <1 Metal Arsenic C 3.2 - 3.5 3.50E+00 3/3 8.07E-06 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No
30B IND AR25 1.89E-05 <1 <1 Metal Arsenic C 3 - 11 8.18E+00 8/8 1.89E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No
30B IND AT25 3.93E-06 <1 <1 Metal Arsenic C 1.7 - 1.7 1.70E+00 1/1 3.92E-06 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No

Percent Contribution by Exposure Pathway 
to Total RME HI

RME
EPC

Range of
Detected

Concentrations

RME
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HI Chemicals of Concern

Basis
for

Chemical 
of 

Concern

PAH

<1

<1

Metals

Detection 
Frequency

Chemical-
Specific

Cancer Risk

Percent Contribution by Exposure Pathway 
to Total RME Cancer Risk

Chemical-
Specific

HI
Redevelopment 

Block
Planned
Reuse

Grid 
Number

Total
RME

Cancer Risk

Total
RME

HI

<1<1

<1<1

<1<1

2.16E-05BA22MIDMI-1

2.37E-05BE26MIDMI-1

2.07E-05BG31MIDMI-1

<12.29E-05BJ30MIDMI-1

<1<13.17E-05BJ31MIDMI-1

<12.55E-05BL24MIDMI-1
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TABLE 3-5:  TOTAL RISK - RISK CHARACTERIZATION ANALYSIS FOR SURFACE SOIL (0 TO 2 FEET BGS) BY PLANNED REUSE (CONTINUED)
Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

Incidental
Ingestion

Dermal
Contact

Inhalation
(Releases
to Ambient 

Air)

Home-
grown

Produce
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Incidental
Ingestion

Dermal
Contact

Inhalation
(Releases
to Ambient

Air)

Home-
grown

Produce
Ingestion HPAL

Maximum 
Concentration

Exceeds
HPAL?
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RME

HI
37 IND AT26 1.64E-05 <1 <1 Metal Arsenic C 1.9 - 7.1 7.10E+00 3/3 1.64E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No
37 IND AT27 3.01E-06 <1 <1 Metal Arsenic C 1.3 - 1.3 1.30E+00 1/1 3.00E-06 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No
37 IND AU26 1.80E-05 <1 <1 Metal Arsenic C 7.8 - 7.8 7.80E+00 1/1 1.80E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No
37 IND AV28 2.30E-05 <1 <1 Metal Arsenic C 1 - 10.9 9.97E+00 4/4 2.30E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No
38 IND AU24 2.20E-05 <1 <1 Metal Arsenic C 1.7 - 9.5 9.50E+00 3/4 2.19E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No
38 IND AV25 6.85E-06 <1 <1 Metal Arsenic C 2.5 - 2.5 2.50E+00 2/2 5.76E-06 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No
38 IND AW23 1.03E-05 <1 <1 Metal Arsenic C 4.4 - 4.4 4.40E+00 1/1 1.01E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No
38 IND AW25 1.22E-05 <1 <1 Metal Arsenic C 5.3 - 5.3 5.30E+00 1/1 1.22E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No
38 IND AY27 5.10E-06 <1 <1 Metal Arsenic C 1.9 - 2.2 2.20E+00 2/2 5.07E-06 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No
38 IND AZ26 1.00E-05 <1 <1 Metal Arsenic C 2.3 - 4.3 4.30E+00 2/2 9.92E-06 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No
42 IND AY28 1.61E-05 <1 <1 Metal Arsenic C 7 - 7 7.00E+00 1/1 1.61E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No
42 IND BA28 6.56E-06 <1 <1 Metal Arsenic C 2.4 - 2.4 2.40E+00 1/1 5.53E-06 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No
42 IND BA29 1.29E-05 <1 <1 Metal Arsenic C 2.8 - 5.3 5.30E+00 3/3 1.22E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No
42 IND BB28 9.27E-06 <1 <1 Metal Arsenic C 2.7 - 3.8 3.80E+00 2/2 8.76E-06 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No
42 IND BB29 1.71E-05 <1 <1 Metal Arsenic C 7.3 - 7.3 7.30E+00 1/1 1.68E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No
29 E/C AS20 2.47E-05 <1 <1 Metal Arsenic C 5.2 - 12.5 1.06E+01 5/6 2.44E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 Yes
29 E/C AS22 6.94E-06 <1 <1 Metal Arsenic C 2.1 - 3 3.00E+00 2/2 6.92E-06 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No
29 E/C AS23 3.18E-05 <1 <1 Metal Arsenic C 0.4 - 15 1.34E+01 13/15 3.08E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 Yes
29 E/C AT21 7.57E-06 <1 <1 Metal Arsenic C 3.1 - 3.1 3.10E+00 1/2 7.15E-06 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No

Arsenic C 0.59 - 9.8 9.80E+00 3/3 2.26E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No
Lead NC 7.7 - 920 9.20E+02 3/3 -- -- -- -- -- -- -- -- 800 Yes

29 E/C AT23 1.13E-05 <1 <1 Metal Arsenic C 1.1 - 6.5 4.85E+00 6/7 1.12E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No
Metal Arsenic C 1.9 - 14.2 1.28E+01 4/4 2.96E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 Yes
PAH Benzo(a)pyrene C 0.3 - 0.3 3.00E-01 1/5 1.71E-06 36.8 % 63.2 % 0.0 % -- -- -- -- -- --

29 E/C AU22 1.81E-05 <1 <1 Metal Arsenic C 3.5 - 7.8 7.80E+00 3/3 1.80E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No
29 E/C AU23 1.03E-05 <1 <1 Metal Arsenic C 2 - 4.4 4.40E+00 3/4 1.01E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No
29 E/C AV22 7.63E-06 <1 <1 Metal Arsenic C 3.3 - 3.3 3.30E+00 1/2 7.61E-06 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No

Metal Arsenic C 0.68 - 10.7 6.23E+00 11/15 1.68E-05 62.8 % 37.2 % 0.0 % <1 -- -- -- 11.1 No
PAH Benzo(a)pyrene C 0.021 - 0.24 2.40E-01 3/15 1.84E-06 28 % 71.9 % 0.0 % -- -- -- -- -- --

DOS-1 OS AU19 1.43E-05 <1 <1 Metal Arsenic C 3.2 - 5.3 5.30E+00 2/2 1.43E-05 62.8 % 37.2 % 0.0 % <1 -- -- -- 11.1 No
DOS-1 OS AU20 1.25E-05 <1 <1 Metal Arsenic C 1.3 - 6.2 4.62E+00 6/8 1.24E-05 62.8 % 37.2 % 0.0 % <1 -- -- -- 11.1 No

Metal Arsenic C 2.7 - 2.7 2.70E+00 1/1 7.27E-06 62.8 % 37.2 % 0.0 % <1 -- -- -- 11.1 No
PAH Benzo(a)pyrene C 0.49 - 0.49 4.90E-01 1/1 3.75E-06 28 % 71.9 % 0.0 % -- -- -- -- -- --

DOS-1 OS AV21 7.81E-06 <1 <1 Metal Arsenic C 2.9 - 2.9 2.90E+00 1/1 7.81E-06 62.8 % 37.2 % 0.0 % <1 -- -- -- 11.1 No
Metal Arsenic C 1.8 - 3.7 3.70E+00 3/3 9.96E-06 62.8 % 37.2 % 0.0 % <1 -- -- -- 11.1 No
PAH Benzo(a)pyrene C 0.27 - 0.27 2.70E-01 1/3 2.07E-06 28 % 71.9 % 0.0 % -- -- -- -- -- --

DOS-1 OS AW21 1.05E-05 <1 <1 Metal Arsenic C 0.33 - 4 3.89E+00 5/5 1.05E-05 62.8 % 37.2 % 0.0 % <1 -- -- -- 11.1 No
39 OS AX21 1.10E-05 <1 <1 Metal Arsenic C 0.34 - 4.1 4.10E+00 5/7 1.10E-05 62.8 % 37.2 % 0.0 % <1 -- -- -- 11.1 No
39 OS AX23 4.04E-06 <1 <1 Metal Arsenic C 1.5 - 1.5 1.50E+00 1/1 4.04E-06 62.8 % 37.2 % 0.0 % <1 -- -- -- 11.1 No
39 OS AY23 1.27E-04 <1 <1 Metal Arsenic C 0.45 - 47.2 4.72E+01 3/5 1.27E-04 62.8 % 37.2 % 0.0 % <1 -- -- -- 11.1 Yes
39 OS AY24 3.26E-06 <1 <1 Metal Arsenic C 1.2 - 1.2 1.20E+00 1/1 3.23E-06 62.8 % 37.2 % 0.0 % <1 -- -- -- 11.1 No

<1

DOS-1 OS AW20 1.37E-05 <1 <1

DOS-1 OS AV20 1.15E-05

<1E/C AT22 2.27E-05

1.99E-05

<1

Metal

29 E/C AT24 3.14E-05 <1 <1

29 <1

<1<1AT20DOS-1 OS
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TABLE 3-6:  TOTAL RISK - RISK CHARACTERIZATION ANALYSIS FOR SUBSURFACE SOIL (0 TO 10 FEET BGS) BY PLANNED REUSE 
Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

Incidental
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Dermal
Contact

Inhalation
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Produce
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(Releases
to Ambient

Air)

Home-
grown

Produce
Ingestion HPAL

Maximum 
Concentration

Exceeds
HPAL?

DMI-1 MI AX20 2.15E-06 <1 <1 Metal Arsenic C 0.63 - 0.92 9.20E-01 2/4 2.12E-06 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No

DMI-1 MI BA19 6.02E-06 <1 <1 Metal Arsenic C 2.6 - 2.6 2.60E+00 1/1 6.00E-06 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No

DMI-1 MI BA21 2.87E-06 <1 <1 Metal Arsenic C 0.7 - 0.98 9.80E-01 2/11 2.26E-06 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No

Metal Arsenic C 2 - 5.9 4.26E+00 11/12 9.82E-06 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No

Benzo(a)pyrene C 0.057 - 1 1.00E+00 3/12 5.70E-06 36.8 % 63.2 % 0.0 % -- -- -- -- -- --

Benzo(b)fluoranthene C 0.094 - 2.2 2.20E+00 3/12 1.25E-06 36.8 % 63.2 % 0.0 % -- -- -- -- -- --

DMI-1 MI BA26 2.44E-05 <1 <1 Metal Arsenic C 2.5 - 13.1 1.01E+01 4/5 2.33E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 Yes

DMI-1 MI BB20 1.78E-05 <1 <1 Metal Arsenic C 1.5 - 9.8 7.71E+00 6/6 1.78E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No

DMI-1 MI BB21 1.62E-05 <1 <1 Metal Arsenic C 0.65 - 9.7 6.80E+00 9/9 1.57E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No

DMI-1 MI BB23 1.02E-05 <1 <1 Metal Arsenic C 2.4 - 3.9 3.90E+00 5/6 8.99E-06 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No

DMI-1 MI BB25 2.87E-05 <1 <1 Metal Arsenic C 7.2 - 12.4 1.24E+01 3/3 2.86E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 Yes

DMI-1 MI BB26 1.38E-05 <1 <1 Metal Arsenic C 0.62 - 6 5.89E+00 5/5 1.36E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No

DMI-1 MI BC21 9.74E-06 <1 <1 Metal Arsenic C 2.6 - 4.2 4.20E+00 2/3 9.68E-06 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No

DMI-1 MI BC22 1.52E-05 <1 <1 Metal Arsenic C 4.4 - 6.6 6.60E+00 3/3 1.52E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No

DMI-1 MI BC24 1.11E-05 <1 <1 Metal Arsenic C 4.6 - 4.8 4.80E+00 2/4 1.11E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No

DMI-1 MI BC26 3.28E-05 <1 <1 Metal Arsenic C 1.6 - 25.3 1.36E+01 16/19 3.13E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 Yes

DMI-1 MI BD25 1.64E-05 <1 <1 Metal Arsenic C 0.55 - 7.1 7.10E+00 4/6 1.64E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No

DMI-1 MI BD26 7.63E-06 <1 <1 Metal Arsenic C 0.5 - 3.3 3.30E+00 3/5 7.61E-06 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No

DMI-1 MI BD27 1.02E-05 <1 <1 Metal Arsenic C 3.7 - 4.2 4.20E+00 2/2 9.68E-06 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No

Metal Arsenic C 8.4 - 22.3 2.23E+01 2/2 5.14E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 Yes

PAH Benzo(a)pyrene C 0.57 - 0.57 5.70E-01 1/1 3.25E-06 36.8 % 63.2 % 0.0 % -- -- -- -- -- --

DMI-1 MI BE25 2.50E-05 <1 <1 Metal Arsenic C 2.8 - 10.6 1.06E+01 3/3 2.44E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No

Metal Arsenic C 2.6 - 24.8 8.93E+00 13/13 2.06E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 Yes

PAH Benzo(a)pyrene C 0.47 - 0.47 4.70E-01 1/6 2.68E-06 36.8 % 63.2 % 0.0 % -- -- -- -- -- --

DMI-1 MI BE27 1.43E-05 <1 <1 Metal Arsenic C 2.4 - 7.9 6.18E+00 6/6 1.42E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No

DMI-1 MI BE29 1.28E-05 <1 <1 Metal Arsenic C 5.5 - 5.5 5.50E+00 1/1 1.27E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No

DMI-1 MI BF20 9.06E-06 <1 <1 Metal Arsenic C 3.7 - 3.7 3.70E+00 1/2 8.53E-06 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No

DMI-1 MI BG24 9.01E-06 <1 <1 Metal Arsenic C 2.1 - 3.9 3.90E+00 3/3 8.99E-06 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No

DMI-1 MI BG29 9.07E-06 <1 <1 Metal Arsenic C 2.9 - 3.9 3.90E+00 3/3 8.99E-06 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No

DMI-1 MI BG30 1.36E-05 <1 <1 Metal Arsenic C 2.6 - 16.6 5.66E+00 38/39 1.31E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 Yes

Metal Arsenic C 1.6 - 12 6.82E+00 29/29 1.57E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 Yes

PAH Benzo(a)pyrene C 0.017 - 0.88 4.33E-01 7/31 2.46E-06 36.8 % 63.2 % 0.0 % -- -- -- -- -- --

Metal Arsenic C 3.4 - 3.4 3.40E+00 1/3 7.84E-06 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No

PAH Benzo(a)pyrene C 0.32 - 0.32 3.20E-01 1/3 1.82E-06 36.8 % 63.2 % 0.0 % -- -- -- -- -- --

DMI-1 MI BH24 1.04E-05 <1 <1 Metal Arsenic C 3.2 - 4.5 4.50E+00 3/7 1.04E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No

DMI-1 MI BH30 1.72E-05 <1 <1 Metal Arsenic C 3.1 - 13.9 6.94E+00 18/19 1.60E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 Yes

DMI-1 MI BH31 1.66E-05 <1 <1 Metal Arsenic C 3.7 - 7.2 7.20E+00 2/3 1.66E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No

DMI-1 MI BI29 9.69E-06 <1 <1 Metal Arsenic C 3.5 - 4.2 4.20E+00 4/4 9.68E-06 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No

DMI-1 MI BI30 1.53E-05 <1 <1 Metal Arsenic C 3.5 - 7.2 6.63E+00 8/8 1.53E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No

DMI-1 MI BI31 1.35E-05 <1 <1 Metal Arsenic C 2.3 - 10.5 5.71E+00 10/10 1.32E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No

Total
RME

HI
Redevelopment 

Block
Planned
Reuse

Grid 
Number

Total
RME

Cancer Risk

Percent Contribution by Exposure Pathway 
to Total RME HI Metals

Detection 
Frequency

Chemical-
Specific

Cancer Risk

Percent Contribution by Exposure Pathway 
to Total RME Cancer Risk

Chemical-
Specific

HI

DMI-1 BE26

MI

MI

DMI-1 MI

<1

BH23

2.46E-05

<1

1.89E-05

Chemicals of Concern

MI <1

<15.67E-05MI

BG31 <1

Basis
for

Chemical 
of Concern

RME
EPC

Range of
Detected

Concentrations

RME
Segregated 

HI

DMI-1 1.87E-05BA22

DMI-1

DMI-1 BD29 <1

<1

<1

<1

PAH

<1

1.03E-05
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TABLE 3-6:  TOTAL RISK - RISK CHARACTERIZATION ANALYSIS FOR SUBSURFACE SOIL (0 TO 10 FEET BGS) BY PLANNED REUSE (CONTINUED)
Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

Incidental
Ingestion

Dermal
Contact

Inhalation
(Releases
to Ambient 

Air)

Home-
grown

Produce
Ingestion

Incidental
Ingestion

Dermal
Contact

Inhalation
(Releases
to Ambient

Air)

Home-
grown

Produce
Ingestion HPAL

Maximum 
Concentration

Exceeds
HPAL?

Total
RME

HI
Redevelopment 

Block
Planned
Reuse

Grid 
Number

Total
RME

Cancer Risk

Percent Contribution by Exposure Pathway 
to Total RME HI Metals

Detection 
Frequency

Chemical-
Specific

Cancer Risk

Percent Contribution by Exposure Pathway 
to Total RME Cancer Risk

Chemical-
Specific

HIChemicals of Concern

Basis
for

Chemical 
of Concern

RME
EPC

Range of
Detected

Concentrations

RME
Segregated 

HI
Metal Arsenic C 3.3 - 11 7.27E+00 25/25 1.68E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No

PAH Benzo(a)pyrene C 0.011 - 0.51 2.65E-01 8/25 1.51E-06 36.8 % 63.2 % 0.0 % -- -- -- -- -- --

Metal Arsenic C 2.1 - 17 8.87E+00 19/19 2.05E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 Yes

PAH Benzo(a)pyrene C 0.017 - 0.35 3.50E-01 3/28 1.99E-06 36.8 % 63.2 % 0.0 % -- -- -- -- -- --

DMI-1 MI BK31 2.39E-06 <1 <1 PAH Benzo(a)pyrene C 0.015 - 0.28 2.80E-01 3/12 1.59E-06 36.8 % 63.2 % 0.0 % -- -- -- -- -- --

Metal Arsenic C 0.39 - 13.6 8.33E+00 19/30 1.92E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 Yes

PAH Benzo(a)pyrene C 0.22 - 0.22 2.20E-01 1/27 1.25E-06 36.8 % 63.2 % 0.0 % -- -- -- -- -- --

30B IND AR24 6.61E-06 <1 <1 Metal Arsenic C 1.6 - 3.5 2.70E+00 5/9 6.23E-06 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No

30B IND AR25 1.45E-05 <1 <1 Metal Arsenic C 0.64 - 11 6.24E+00 13/23 1.44E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No

30B IND AS24 4.04E-06 <1 <1 Metal Arsenic C 1.3 - 1.7 1.70E+00 2/3 3.92E-06 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No

30B IND AT25 1.64E-05 <1 <1 Metal Arsenic C 1.7 - 7.1 7.10E+00 4/4 1.64E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No

37 IND AT26 1.49E-05 <1 <1 Metal Arsenic C 1.9 - 7.1 6.45E+00 5/6 1.49E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No

37 IND AT27 3.01E-06 <1 <1 Metal Arsenic C 1.3 - 1.3 1.30E+00 1/1 3.00E-06 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No

37 IND AU26 1.80E-05 <1 <1 Metal Arsenic C 7.8 - 7.8 7.80E+00 1/2 1.80E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No

37 IND AV26 7.41E-06 <1 <1 Metal Arsenic C 3.2 - 3.2 3.20E+00 1/1 7.38E-06 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No

37 IND AV28 1.60E-05 <1 <1 Metal Arsenic C 1 - 10.9 6.91E+00 7/8 1.59E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No

38 IND AU24 2.15E-05 <1 <1 Metal Arsenic C 1.3 - 9.5 9.27E+00 6/12 2.14E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No

Metal Arsenic C 2.5 - 11.3 9.41E+00 7/8 2.17E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 Yes

PAH Benzo(a)pyrene C 0.13 - 0.19 1.90E-01 2/7 1.08E-06 36.8 % 63.2 % 0.0 % -- -- -- -- -- --

38 IND AW23 1.03E-05 <1 <1 Metal Arsenic C 4.4 - 4.4 4.40E+00 1/1 1.01E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No

38 IND AW24 3.18E-06 <1 <1 Metal Arsenic C 1.3 - 1.3 1.30E+00 1/4 3.00E-06 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No

38 IND AW25 1.33E-05 <1 <1 Metal Arsenic C 2.4 - 5.3 5.30E+00 2/2 1.22E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No

38 IND AW26 1.23E-05 <1 <1 Metal Arsenic C 2.2 - 5.3 5.30E+00 3/4 1.22E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No

38 IND AX24 2.58E-06 <1 <1 Metal Arsenic C 0.87 - 1.1 1.10E+00 2/3 2.54E-06 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No

38 IND AX25 1.11E-05 <1 <1 Metal Arsenic C 1.6 - 4.8 4.80E+00 2/3 1.11E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No

38 IND AY26 3.51E-05 <1 <1 Metal Arsenic C 2 - 15.2 1.52E+01 4/4 3.50E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 Yes

38 IND AY27 4.15E-06 <1 <1 Metal Arsenic C 1.5 - 2.2 1.79E+00 4/7 4.13E-06 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No

38 IND AZ26 9.81E-06 <1 <1 Metal Arsenic C 1.1 - 4.6 3.84E+00 5/6 8.85E-06 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No

42 IND AY28 1.62E-05 <1 <1 Metal Arsenic C 7 - 7 7.00E+00 1/2 1.61E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No

42 IND AZ27 1.11E-05 <1 <1 Metal Arsenic C 4.8 - 4.8 4.80E+00 1/1 1.11E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No

42 IND BA28 1.58E-05 <1 <1 Metal Arsenic C 1 - 6.4 6.40E+00 3/3 1.48E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No

42 IND BA29 7.62E-06 <1 <1 Metal Arsenic C 0.54 - 5.3 3.10E+00 11/11 7.15E-06 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No

42 IND BB28 9.27E-06 <1 <1 Metal Arsenic C 2.7 - 3.8 3.80E+00 2/3 8.76E-06 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No

42 IND BB29 1.71E-05 <1 <1 Metal Arsenic C 2.5 - 7.3 7.30E+00 3/3 1.68E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No

29 E/C AS20 2.46E-05 <1 <1 Metal Arsenic C 5.2 - 12.5 1.06E+01 6/7 2.44E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 Yes

29 E/C AS22 7.34E-06 <1 <1 Metal Arsenic C 0.47 - 3.4 3.11E+00 6/6 7.17E-06 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No

29 E/C AS23 1.36E-05 <1 <1 Metal Arsenic C 0.3025 - 15 5.42E+00 34/41 1.25E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 Yes

29 E/C AT21 7.66E-06 <1 <1 Metal Arsenic C 3.1 - 3.1 3.10E+00 1/7 7.15E-06 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No

Arsenic C 0.46 - 9.8 9.80E+00 7/9 2.26E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No

Lead NC 2.1 - 920 9.20E+02 8/9 -- -- -- -- -- -- -- -- 800 Yes

29 E/C AT23 1.21E-05 <1 <1 Metal Arsenic C 0.38 - 6.5 5.18E+00 16/25 1.1951E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No

DMI-1 MI

2.10E-05 <1 <1

<1 <1

<1

<1BJ30 1.93E-05 <1

<12.33E-05

38 IND AV25 2.40E-05

DMI-1 MI BL24

BJ31DMI-1 MI

<1 <1

29 E/C AT22 2.28E-05 Metal
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TABLE 3-6:  TOTAL RISK - RISK CHARACTERIZATION ANALYSIS FOR SUBSURFACE SOIL (0 TO 10 FEET BGS) BY PLANNED REUSE (CONTINUED)
Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

Incidental
Ingestion

Dermal
Contact

Inhalation
(Releases
to Ambient 

Air)

Home-
grown

Produce
Ingestion

Incidental
Ingestion

Dermal
Contact

Inhalation
(Releases
to Ambient

Air)

Home-
grown

Produce
Ingestion HPAL

Maximum 
Concentration

Exceeds
HPAL?

Total
RME

HI
Redevelopment 

Block
Planned
Reuse

Grid 
Number

Total
RME

Cancer Risk

Percent Contribution by Exposure Pathway 
to Total RME HI Metals

Detection 
Frequency

Chemical-
Specific

Cancer Risk

Percent Contribution by Exposure Pathway 
to Total RME Cancer Risk

Chemical-
Specific

HIChemicals of Concern

Basis
for

Chemical 
of Concern

RME
EPC

Range of
Detected

Concentrations

RME
Segregated 

HI
Metal Arsenic C 0.47 - 14.2 9.47E+00 12/14 2.18E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 Yes

PAH Benzo(a)pyrene C 0.3 - 0.3 3.00E-01 1/15 1.71E-06 36.8 % 63.2 % 0.0 % -- -- -- -- -- --

29 E/C AU22 1.47E-05 <1 <1 Metal Arsenic C 2.3 - 7.8 6.33E+00 7/13 1.46E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No

29 E/C AU23 1.24E-05 <1 <1 Metal Arsenic C 2 - 7.3 5.15E+00 9/10 1.19E-05 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No
29 E/C AV22 7.63E-06 <1 <1 Metal Arsenic C 1.4 - 3.3 3.30E+00 4/10 7.61E-06 71.6 % 28.4 % 0.0 % <1 -- -- -- 11.1 No

Arsenic C 1 - 3.6 3.60E+00 2/2 9.40E-05 56.6 % 5.4 % 0.0 % 38.0 % <1 -- -- -- -- 11.1 No

Nickel NC 45.6 - 1,220 1.22E+03 2/2 1.25E-07 -- -- -- -- 4.00E+00 19.3 % 0.0 % 1.0 % 79.6 % * Yes

Arsenic C 10.4 - 10.4 1.04E+01 1/1 2.72E-04 56.6 % 5.4 % 0.0 % 38.0 % <1 -- -- -- -- 11.1 No

Manganese NC 4,830 - 4,830 4.83E+03 1/1 -- -- -- -- -- 4.47E+00 44.9 % 0.0 % 2.9 % 52.2 % 1431.18 Yes

Nickel NC 501 - 501 5.01E+02 1/1 5.15E-08 -- -- -- -- 1.64E+00 19.3 % 0.0 % 1.0 % 79.6 % * Yes

Arsenic C 3.5 - 3.5 3.50E+00 1/1 9.14E-05 56.6 % 5.4 % 0.0 % 38.0 % <1 -- -- -- -- 11.1 No

Iron NC 38,600 - 38,600 3.86E+04 1/1 -- -- -- -- -- 1.76E+00 93.6 % 0.0 % 0.0 % 6.4 % 58000 No

Manganese NC 1,520 - 2,020 2.02E+03 2/2 -- -- -- -- -- 1.87E+00 44.9 % 0.0 % 2.9 % 52.2 % 1431.18 Yes

Vanadium NC 94.4 - 94.4 9.44E+01 1/1 -- -- -- -- -- 1.46E+00 82.9 % 0.0 % 0.0 % 17.1 % 117.17 No

Notes: All concentrations shown in mg/kg.

<1 Less than 1

-- Not applicable or chemical is not a chemical of concern for this endpoint

* Not available; comparison to ambient levels based on regression analysis

Not evaluated because exposure pathway is incomplete

bgs Below ground surface
C Cancer effect
E/C Educational/cultural (industrial exposure scenario)
EPC Exposure point concentration
HI Hazard index
HPAL Hunters Point ambient level
HPS Hunters Point Shipyard
IND Industrial (industrial exposure scenario)
mg/kg Milligrams per kilogram
MI Maritime industrial (industrial exposure scenario)
MU Mixed use (residential exposure scenario)
NC Noncancer effect
PAH Polynuclear aromatic hydrocarbon
PRG Preliminary remediation goal
OS Open space (recreational exposure scenario)
RME Reasonable maximum exposure

30A 066068MU

062069MU30A 9.44E-05

9.15E-05

4.00E+006.24E+00

2.15E+007.47E+00

Metal

29 E/C AT24 2.38E-05 <1 <1

Metal

Metal

30A MU 064065 2.72E-04 9.72E+00 4.62E+00
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Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

HPAL

Maximum 
Concentration

Exceeds
HPAL?

DMI-1 MI BA19 1.61E-06 1.05E+00 <1 Metal Arsenic C 2.6 - 2.6 2.60E+00 1/1 1.60E-06 <1 11.1 No
Metal Arsenic C 2 - 5.9 4.26E+00 11/12 2.63E-06 <1 11.1 No
PAH Benzo(a)pyrene C 0.057 - 1 1.00E+00 3/12 1.55E-06 -- -- --

DMI-1 MI BA26 6.51E-06 1.98E+00 <1 Metal Arsenic C 2.5 - 13.1 1.01E+01 4/5 6.23E-06 <1 11.1 Yes
DMI-1 MI BB20 4.76E-06 1.11E+00 <1 Metal Arsenic C 1.5 - 9.8 7.71E+00 6/6 4.76E-06 <1 11.1 No
DMI-1 MI BB21 4.32E-06 1.31E+00 <1 Metal Arsenic C 0.65 - 9.7 6.80E+00 9/9 4.19E-06 <1 11.1 No
DMI-1 MI BB23 2.73E-06 1.29E+00 <1 Metal Arsenic C 2.4 - 3.9 3.90E+00 5/6 2.40E-06 <1 11.1 No
DMI-1 MI BB25 7.67E-06 1.80E+00 <1 Metal Arsenic C 7.2 - 12.4 1.24E+01 3/3 7.65E-06 <1 11.1 Yes
DMI-1 MI BB26 3.68E-06 1.60E+00 <1 Metal Arsenic C 0.62 - 6 5.89E+00 5/5 3.63E-06 <1 11.1 No
DMI-1 MI BC21 2.60E-06 <1 <1 Metal Arsenic C 2.6 - 4.2 4.20E+00 2/3 2.59E-06 <1 11.1 No
DMI-1 MI BC22 4.07E-06 1.04E+00 <1 Metal Arsenic C 4.4 - 6.6 6.60E+00 3/3 4.07E-06 <1 11.1 No
DMI-1 MI BC24 2.96E-06 1.10E+00 <1 Metal Arsenic C 4.6 - 4.8 4.80E+00 2/4 2.96E-06 <1 11.1 No
DMI-1 MI BC26 8.70E-06 2.07E+00 <1 Metal Arsenic C 1.6 - 25.3 1.36E+01 16/19 8.37E-06 <1 11.1 Yes
DMI-1 MI BD25 4.38E-06 1.37E+00 <1 Metal Arsenic C 0.55 - 7.1 7.10E+00 4/6 4.38E-06 <1 11.1 No
DMI-1 MI BD26 2.04E-06 1.24E+00 <1 Metal Arsenic C 0.5 - 3.3 3.30E+00 3/5 2.03E-06 <1 11.1 No
DMI-1 MI BD27 2.72E-06 <1 <1 Metal Arsenic C 3.7 - 4.2 4.20E+00 2/2 2.59E-06 <1 11.1 No
DMI-1 MI BD29 1.51E-05 1.69E+00 <1 Metal Arsenic C 8.4 - 22.3 2.23E+01 2/2 1.38E-05 <1 11.1 Yes
DMI-1 MI BE25 6.68E-06 1.28E+00 <1 Metal Arsenic C 2.8 - 10.6 1.06E+01 3/3 6.54E-06 <1 11.1 No

Arsenic C 2.6 - 24.8 8.93E+00 13/13 5.50E-06 <1 11.1 Yes
Manganese NC 99.4 - 9,270 9.27E+03 9/9 -- 1.35E+00 1431.18 Yes

DMI-1 MI BE27 3.81E-06 1.40E+00 <1 Metal Arsenic C 2.4 - 7.9 6.18E+00 6/6 3.81E-06 <1 11.1 No
DMI-1 MI BE29 3.40E-06 1.34E+00 <1 Metal Arsenic C 5.5 - 5.5 5.50E+00 1/1 3.39E-06 <1 11.1 No
DMI-1 MI BF20 2.42E-06 <1 <1 Metal Arsenic C 3.7 - 3.7 3.70E+00 1/2 2.28E-06 <1 11.1 No
DMI-1 MI BG24 2.41E-06 <1 <1 Metal Arsenic C 2.1 - 3.9 3.90E+00 3/3 2.40E-06 <1 11.1 No
DMI-1 MI BG29 2.42E-06 <1 <1 Metal Arsenic C 2.9 - 3.9 3.90E+00 3/3 2.40E-06 <1 11.1 No
DMI-1 MI BG30 3.59E-06 <1 <1 Metal Arsenic C 2.6 - 16.6 5.66E+00 38/39 3.49E-06 <1 11.1 Yes
DMI-1 MI BG31 5.06E-06 1.51E+00 <1 Metal Arsenic C 1.6 - 12 6.82E+00 29/29 4.21E-06 <1 11.1 Yes
DMI-1 MI BH23 2.76E-06 1.06E+00 <1 Metal Arsenic C 3.4 - 3.4 3.40E+00 1/3 2.10E-06 <1 11.1 No
DMI-1 MI BH24 2.78E-06 1.19E+00 <1 Metal Arsenic C 3.2 - 4.5 4.50E+00 3/7 2.77E-06 <1 11.1 No
DMI-1 MI BH30 4.59E-06 1.27E+00 <1 Metal Arsenic C 3.1 - 13.9 6.94E+00 18/19 4.28E-06 <1 11.1 Yes
DMI-1 MI BH31 4.44E-06 1.39E+00 <1 Metal Arsenic C 3.7 - 7.2 7.20E+00 2/3 4.44E-06 <1 11.1 No
DMI-1 MI BI29 2.59E-06 <1 <1 Metal Arsenic C 3.5 - 4.2 4.20E+00 4/4 2.59E-06 <1 11.1 No
DMI-1 MI BI30 4.09E-06 <1 <1 Metal Arsenic C 3.5 - 7.2 6.63E+00 8/8 4.09E-06 <1 11.1 No
DMI-1 MI BI31 3.60E-06 <1 <1 Metal Arsenic C 2.3 - 10.5 5.71E+00 10/10 3.52E-06 <1 11.1 No

2.53E+00 1.41E+00DMI-1 MI BE26 6.58E-06

Basis for
Chemical of 

Concern
RME
EPC

Range of
Detected

ConcentrationsChemicals of Concern

Metals

Detection 
Frequency

Chemical-
Specific

Cancer Risk

Chemical-
Specific

HI

<1

Redevelopment 
Block

Planned
Reuse

Grid 
Number

Total
RME

Cancer Risk

DMI-1 MI BA22 5.02E-06

TABLE 3-7:  TOTAL RISK - RISK CHARACTERIZATION ANALYSIS FOR SUBSURFACE SOIL (0 TO 10 FEET BGS), CONSTRUCTION WORKER SCENARIO

Metal

Total
RME

HI

RME
Segregated 

HI

1.67E+00
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Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

HPAL

Maximum 
Concentration

Exceeds
HPAL?

Basis for
Chemical of 

Concern
RME
EPC

Range of
Detected

ConcentrationsChemicals of Concern

Metals

Detection 
Frequency

Chemical-
Specific

Cancer Risk

Chemical-
Specific

HI
Redevelopment 

Block
Planned
Reuse

Grid 
Number

Total
RME

Cancer Risk

TABLE 3-7:  TOTAL RISK - RISK CHARACTERIZATION ANALYSIS FOR SUBSURFACE SOIL (0 TO 10 FEET BGS), CONSTRUCTION WORKER SCENARIO (CONTINUED)

Total
RME

HI

RME
Segregated 

HI
DMI-1 MI BJ30 5.17E-06 1.06E+00 <1 Metal Arsenic C 3.3 - 11 7.27E+00 25/25 4.48E-06 <1 11.1 No
DMI-1 MI BJ31 6.24E-06 <1 <1 Metal Arsenic C 2.1 - 17 8.87E+00 19/19 5.47E-06 <1 11.1 Yes
DMI-1 MI BL24 5.61E-06 1.14E+00 <1 Metal Arsenic C 0.39 - 13.6 8.33E+00 19/30 5.13E-06 <1 11.1 Yes
30B IND AR24 1.72E-06 1.71E+00 <1 Metal Arsenic C 1.6 - 3.5 2.70E+00 5/9 1.67E-06 <1 11.1 No
30B IND AR25 3.85E-06 1.43E+00 <1 Metal Arsenic C 0.64 - 11 6.24E+00 13/23 3.85E-06 <1 11.1 No
30B IND AS24 1.05E-06 1.03E+00 <1 Metal Arsenic C 1.3 - 1.7 1.70E+00 2/3 1.05E-06 <1 11.1 No
30B IND AT25 4.38E-06 1.17E+00 <1 Metal Arsenic C 1.7 - 7.1 7.10E+00 4/4 4.38E-06 <1 11.1 No
37 IND AT26 3.98E-06 1.13E+00 <1 Metal Arsenic C 1.9 - 7.1 6.45E+00 5/6 3.98E-06 <1 11.1 No
37 IND AU26 4.81E-06 1.27E+00 <1 Metal Arsenic C 7.8 - 7.8 7.80E+00 1/2 4.81E-06 <1 11.1 No
37 IND AV26 1.97E-06 <1 <1 Metal Arsenic C 3.2 - 3.2 3.20E+00 1/1 1.97E-06 <1 11.1 No
37 IND AV28 4.27E-06 1.44E+00 <1 Metal Arsenic C 1 - 10.9 6.91E+00 7/8 4.26E-06 <1 11.1 No
38 IND AU24 5.73E-06 1.53E+00 <1 Metal Arsenic C 1.3 - 9.5 9.27E+00 6/12 5.72E-06 <1 11.1 No
38 IND AV25 6.42E-06 1.86E+00 <1 Metal Arsenic C 2.5 - 11.3 9.41E+00 7/8 5.80E-06 <1 11.1 Yes
38 IND AW23 2.74E-06 <1 <1 Metal Arsenic C 4.4 - 4.4 4.40E+00 1/1 2.71E-06 <1 11.1 No
38 IND AW25 3.56E-06 1.08E+00 <1 Metal Arsenic C 2.4 - 5.3 5.30E+00 2/2 3.27E-06 <1 11.1 No
38 IND AW26 3.27E-06 1.36E+00 <1 Metal Arsenic C 2.2 - 5.3 5.30E+00 3/4 3.27E-06 <1 11.1 No
38 IND AX25 2.96E-06 1.43E+00 <1 Metal Arsenic C 1.6 - 4.8 4.80E+00 2/3 2.96E-06 <1 11.1 No
38 IND AY26 9.38E-06 1.20E+00 <1 Metal Arsenic C 2 - 15.2 1.52E+01 4/4 9.37E-06 <1 11.1 Yes
38 IND AY27 1.10E-06 1.34E+00 <1 Metal Arsenic C 1.5 - 2.2 1.79E+00 4/7 1.10E-06 <1 11.1 No
38 IND AZ26 2.60E-06 1.47E+00 <1 Metal Arsenic C 1.1 - 4.6 3.84E+00 5/6 2.37E-06 <1 11.1 No
42 IND AY28 4.32E-06 <1 <1 Metal Arsenic C 7 - 7 7.00E+00 1/2 4.32E-06 <1 11.1 No
42 IND AZ27 2.97E-06 1.01E+00 <1 Metal Arsenic C 4.8 - 4.8 4.80E+00 1/1 2.96E-06 <1 11.1 No
42 IND BA28 4.21E-06 1.96E+00 <1 Metal Arsenic C 1 - 6.4 6.40E+00 3/3 3.95E-06 <1 11.1 No
42 IND BA29 2.00E-06 1.66E+00 <1 Metal Arsenic C 0.54 - 5.3 3.10E+00 11/11 1.91E-06 <1 11.1 No
42 IND BB28 2.47E-06 1.57E+00 <1 Metal Arsenic C 2.7 - 3.8 3.80E+00 2/3 2.34E-06 <1 11.1 No
42 IND BB29 4.57E-06 <1 <1 Metal Arsenic C 2.5 - 7.3 7.30E+00 3/3 4.50E-06 <1 11.1 No
29 E/C AS20 6.59E-06 <1 <1 Metal Arsenic C 5.2 - 12.5 1.06E+01 6/7 6.53E-06 <1 11.1 Yes
29 E/C AS22 1.92E-06 1.79E+00 <1 Metal Arsenic C 0.47 - 3.4 3.11E+00 6/6 1.92E-06 <1 11.1 No
29 E/C AS23 3.58E-06 1.64E+00 <1 Metal Arsenic C 0.3025 - 15 5.42E+00 34/41 3.34E-06 <1 11.1 Yes
29 E/C AT21 1.94E-06 1.24E+00 <1 Metal Arsenic C 3.1 - 3.1 3.10E+00 1/7 1.91E-06 <1 11.1 No

Arsenic C 0.46 - 9.8 9.80E+00 7/9 6.04E-06 <1 11.1 No
Lead NC 2.1 - 920 9.20E+02 8/9 -- -- 800 Yes

29 E/C AT23 3.20E-06 1.48E+00 <1 Metal Arsenic C 0.38 - 6.5 5.18E+00 16/25 3.20E-06 <1 11.1 No
29 E/C AT24 6.33E-06 1.77E+00 <1 Metal Arsenic C 0.47 - 14.2 9.47E+00 12/14 5.84E-06 <1 11.1 Yes

1.32E+00 <1AT22E/C29 6.06E-06 Metal
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Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

Redevelopment 
Block

Planned 
Reuse

Grid
Number

RME
Cancer Risk

RME
HI

RME
Segregated HI

DMI-1 MI AX20 4E-09 <1 <1
DMI-1 MI BA19 4E-09 <1 <1
DMI-1 MI BA20 -- <1 <1
DMI-1 MI BA21 6E-07 <1 <1
DMI-1 MI BA22 9E-06 <1 <1
DMI-1 MI BA26 3E-05 <1 <1
DMI-1 MI BB20 -- <1 <1
DMI-1 MI BB21 5E-07 <1 <1
DMI-1 MI BB22 2E-08 <1 <1
DMI-1 MI BB23 -- <1 <1
DMI-1 MI BB25 3E-05 <1 <1
DMI-1 MI BB26 2E-07 <1 <1
DMI-1 MI BC21 -- <1 <1
DMI-1 MI BC26 1E-06 <1 <1
DMI-1 MI BC27 -- <1 <1
DMI-1 MI BD25 4E-10 <1 <1
DMI-1 MI BD26 -- <1 <1
DMI-1 MI BD27 5E-07 <1 <1
DMI-1 MI BD29 4E-10 <1 <1
DMI-1 MI BE25 5E-07 <1 <1
DMI-1 MI BE26 4E-06 <1 <1
DMI-1 MI BE27 -- <1 <1
DMI-1 MI BF20 2E-07 <1 <1
DMI-1 MI BF23 3E-08 <1 <1
DMI-1 MI BG29 5E-08 <1 <1
DMI-1 MI BG30 5E-07 <1 <1
DMI-1 MI BG31 5E-06 <1 <1
DMI-1 MI BH30 3E-05 <1 <1
DMI-1 MI BH31 3E-09 <1 <1
DMI-1 MI BI29 -- <1 <1
DMI-1 MI BI30 -- <1 <1
DMI-1 MI BI31 -- <1 <1
DMI-1 MI BJ30 3E-06 <1 <1
DMI-1 MI BJ31 3E-05 <1 <1
DMI-1 MI BL24 3E-05 <1 <1
30B IND AR24 3E-08 <1 <1
30B IND AR25 1E-08 <1 <1
30B IND AS24 -- <1 <1
30B IND AS25 -- <1 <1
30B IND AT25 -- <1 <1
37 IND AT26 -- <1 <1
37 IND AT27 2E-09 <1 <1
37 IND AU26 -- <1 <1
37 IND AV28 -- <1 <1
38 IND AU24 1E-08 <1 <1
38 IND AV25 1E-06 <1 <1
38 IND AW23 1E-07 <1 <1
38 IND AW24 -- <1 <1
38 IND AW25 4E-09 <1 <1
38 IND AX27 -- <1 <1
38 IND AY27 -- <1 <1
38 IND AZ26 1E-07 <1 <1
42 IND AY28 -- <1 <1

TABLE 3-8:  INCREMENTAL RISK - SUMMARY OF CANCER RISKS AND HAZARD INDICES BY PLANNED 
REUSE, SURFACE SOIL (0 TO 2 FEET BGS) 
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Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

Redevelopment
Block

Planned
Reuse

Grid
Number

RME
Cancer Risk

RME
HI

RME
Segregated HI

TABLE 3-8:  INCREMENTAL RISK - SUMMARY OF CANCER RISKS AND HAZARD INDICES BY PLANNED
REUSE, SURFACE SOIL (0 TO 2 FEET BGS) (CONTINUED)

42 IND BA28 1E-06 <1 <1
42 IND BA29 6E-07 <1 <1
42 IND BB28 5E-07 <1 <1
42 IND BB29 3E-07 <1 <1
29 E/C AS20 2E-05 <1 <1
29 E/C AS22 2E-08 <1 <1
29 E/C AS23 3E-05 <1 <1
29 E/C AT21 4E-07 <1 <1
29 E/C AT22 2E-08 <1 <1
29 E/C AT23 1E-08 <1 <1
29 E/C AT24 3E-05 <1 <1
29 E/C AU22 7E-08 <1 <1
29 E/C AU23 6E-08 <1 <1
29 E/C AV22 -- <1 <1

DOS-1 OS AT19 -- <1 <1
DOS-1 OS AT20 3E-06 <1 <1
DOS-1 OS AU19 1E-08 <1 <1
DOS-1 OS AU20 2E-08 <1 <1
DOS-1 OS AU21 -- <1 <1
DOS-1 OS AV20 4E-06 <1 <1
DOS-1 OS AV21 -- <1 <1
DOS-1 OS AW20 4E-06 <1 <1
DOS-1 OS AW21 -- <1 <1

39 OS AW22 -- <1 <1
39 OS AX21 5E-10 <1 <1
39 OS AX23 -- <1 <1
39 OS AY23 1E-04 <1 <1
39 OS AY24 3E-08 <1 <1
39 OS AZ24 -- <1 <1
39 OS AZ25 3E-07 <1 <1
39 OS BA23 1E-09 <1 <1
39 OS BA24 4E-10 <1 <1
39 OS BA25 7E-08 <1 <1

30A MU 066068 -- 3E+00 3E+00

Notes:

<1 Less than 1
-- Not applicable
bgs Below ground surface
E/C Educational/cultural (industrial exposure scenario)
HI Hazard index
IND Industrial (industrial exposure scenario)
MI Maritime industrial (industrial exposure scenario)
MU Mixed use (residential exposure scenario)
OS Open space (recreational exposure scenario)
RME Reasonable maximum exposure

Values shown in boldface exceed the threshold level of 1E-06 for cancer risks and 1.0 for segregated noncancer hazards.
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Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

Redevelopment 
Block

Planned 
Reuse

Grid
Number

RME
Cancer Risk

RME
HI

RME
Segregated HI

DMI-1 MI AX20 4E-09 <1 <1
DMI-1 MI BA19 4E-09 <1 <1
DMI-1 MI BA20 -- <1 <1
DMI-1 MI BA21 6E-07 <1 <1
DMI-1 MI BA22 9E-06 <1 <1
DMI-1 MI BA26 2E-05 <1 <1
DMI-1 MI BB20 9E-09 <1 <1
DMI-1 MI BB21 5E-07 <1 <1
DMI-1 MI BB22 4E-08 <1 <1
DMI-1 MI BB23 1E-06 <1 <1
DMI-1 MI BB25 3E-05 <1 <1
DMI-1 MI BB26 2E-07 <1 <1
DMI-1 MI BC21 4E-08 <1 <1
DMI-1 MI BC22 -- <1 <1
DMI-1 MI BC24 -- <1 <1
DMI-1 MI BC26 3E-05 <1 <1
DMI-1 MI BC27 -- <1 <1
DMI-1 MI BD25 4E-10 <1 <1
DMI-1 MI BD26 -- <1 <1
DMI-1 MI BD27 5E-07 <1 <1
DMI-1 MI BD29 6E-05 <1 <1
DMI-1 MI BE25 5E-07 <1 <1
DMI-1 MI BE26 2E-05 <1 <1
DMI-1 MI BE27 -- <1 <1
DMI-1 MI BE29 3E-08 <1 <1
DMI-1 MI BF20 5E-07 <1 <1
DMI-1 MI BF23 3E-08 <1 <1
DMI-1 MI BG24 -- <1 <1
DMI-1 MI BG29 7E-08 <1 <1
DMI-1 MI BG30 1E-05 <1 <1
DMI-1 MI BG31 2E-05 <1 <1
DMI-1 MI BH23 2E-06 <1 <1
DMI-1 MI BH24 -- <1 <1
DMI-1 MI BH30 2E-05 <1 <1
DMI-1 MI BH31 3E-09 <1 <1
DMI-1 MI BI29 -- <1 <1
DMI-1 MI BI30 2E-10 <1 <1
DMI-1 MI BI31 3E-07 <1 <1
DMI-1 MI BJ30 3E-06 <1 <1
DMI-1 MI BJ31 2E-05 <1 <1
DMI-1 MI BJ32 4E-07 <1 <1
DMI-1 MI BK31 2E-06 <1 <1
DMI-1 MI BK32 3E-07 <1 <1
DMI-1 MI BL24 2E-05 <1 <1
30B IND AR24 2E-07 <1 <1
30B IND AR25 1E-08 <1 <1
30B IND AS24 -- <1 <1
30B IND AS25 -- <1 <1
30B IND AT25 3E-08 <1 <1
37 IND AT26 -- <1 <1
37 IND AT27 2E-09 <1 <1

TABLE 3-9:  INCREMENTAL RISK - SUMMARY OF CANCER RISKS AND HAZARD INDICES BY PLANNED 
REUSE, SUBSURFACE SOIL (0 TO 10 FEET BGS) 
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Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

Redevelopment
Block

Planned
Reuse

Grid
Number

RME
Cancer Risk

RME
HI

RME
Segregated HI

TABLE 3-9:  INCREMENTAL RISK - SUMMARY OF CANCER RISKS AND HAZARD INDICES BY PLANNED
REUSE, SUBSURFACE SOIL (0 TO 10 FEET BGS) (CONTINUED)

37 IND AU26 -- <1 <1
37 IND AV26 -- <1 <1
37 IND AV28 4E-08 <1 <1
38 IND AU24 5E-08 <1 <1
38 IND AV25 2E-05 <1 <1
38 IND AW23 1E-07 <1 <1
38 IND AW24 7E-08 <1 <1
38 IND AW25 1E-06 <1 <1
38 IND AW26 3E-10 <1 <1
38 IND AX24 5E-09 <1 <1
38 IND AX25 -- <1 <1
38 IND AX27 -- <1 <1
38 IND AY26 4E-05 <1 <1
38 IND AY27 -- <1 <1
38 IND AZ26 9E-07 <1 <1
42 IND AY28 -- <1 <1
42 IND AZ27 5E-08 <1 <1
42 IND AZ28 2E-10 <1 <1
42 IND BA28 1E-06 <1 <1
42 IND BA29 3E-07 <1 <1
42 IND BB28 5E-07 <1 <1
42 IND BB29 3E-07 <1 <1
29 E/C AS20 2E-05 <1 <1
29 E/C AS22 6E-08 <1 <1
29 E/C AS23 1E-05 <1 <1
29 E/C AT21 4E-07 <1 <1
29 E/C AT22 6E-08 <1 <1
29 E/C AT23 1E-07 <1 <1
29 E/C AT24 2E-05 <1 <1
29 E/C AU22 7E-08 <1 <1
29 E/C AU23 5E-07 <1 <1
29 E/C AV22 2E-10 <1 <1

30A MU 062069 2E-07 <1 <1
30A MU 064065 1E-07 6E+00 6E+00
30A MU 066068 -- 3E+00 3E+00

Notes:

<1 Less than 1
-- Not applicable
bgs Below ground surface
E/C Educational/cultural (industrial exposure scenario)
HI Hazard index
IND Industrial (industrial exposure scenario)
MI Maritime industrial (industrial exposure scenario)
MU Mixed use (residential exposure scenario)
RME Reasonable maximum exposure

Values shown in boldface exceed the threshold level of 1E-06 for cancer risks and 1.0 for segregated noncancer hazards.
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Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

Redevelopment 
Block

Planned 
Reuse

Grid 
Number

RME
Cancer Risk

RME
HI

RME
Segregated HI

DMI-1 MI AX20 5E-10 <1 <1
DMI-1 MI BA19 4E-10 <1 <1
DMI-1 MI BA20 -- <1 <1
DMI-1 MI BA21 7E-08 <1 <1
DMI-1 MI BA22 1E-06 <1 <1
DMI-1 MI BA26 5E-06 2E+00 <1
DMI-1 MI BB20 3E-10 <1 <1
DMI-1 MI BB21 6E-08 <1 <1
DMI-1 MI BB22 2E-09 <1 <1
DMI-1 MI BB23 1E-07 <1 <1
DMI-1 MI BB25 6E-06 2E+00 <1
DMI-1 MI BB26 2E-08 <1 <1
DMI-1 MI BB29 3E-08 <1 <1
DMI-1 MI BC21 5E-09 <1 <1
DMI-1 MI BC22 -- <1 <1
DMI-1 MI BC24 -- <1 <1
DMI-1 MI BC26 6E-06 <1 <1
DMI-1 MI BC27 -- <1 <1
DMI-1 MI BD25 2E-11 <1 <1
DMI-1 MI BD26 -- <1 <1
DMI-1 MI BD27 6E-08 <1 <1
DMI-1 MI BD29 1E-05 <1 <1
DMI-1 MI BE25 6E-08 <1 <1
DMI-1 MI BE26 5E-06 2E+00 <1
DMI-1 MI BE27 -- <1 <1
DMI-1 MI BE29 3E-09 <1 <1
DMI-1 MI BF20 6E-08 <1 <1
DMI-1 MI BF23 4E-09 <1 <1
DMI-1 MI BG24 -- <1 <1
DMI-1 MI BG29 7E-09 <1 <1
DMI-1 MI BG30 3E-06 <1 <1
DMI-1 MI BG31 3E-06 <1 <1
DMI-1 MI BH23 3E-07 <1 <1
DMI-1 MI BH24 -- <1 <1
DMI-1 MI BH30 3E-06 <1 <1
DMI-1 MI BH31 4E-10 <1 <1
DMI-1 MI BI29 -- <1 <1
DMI-1 MI BI30 3E-11 <1 <1
DMI-1 MI BI31 3E-08 <1 <1
DMI-1 MI BJ30 3E-07 <1 <1
DMI-1 MI BJ31 4E-06 <1 <1
DMI-1 MI BJ32 4E-08 <1 <1
DMI-1 MI BK31 3E-07 <1 <1
DMI-1 MI BK32 4E-08 <1 <1
DMI-1 MI BL24 4E-06 <1 <1
30B IND AR24 2E-08 <1 <1
30B IND AR25 2E-09 <1 <1
30B IND AS24 -- <1 <1
30B IND AS25 -- <1 <1
30B IND AT25 2E-09 <1 <1
37 IND AT26 -- <1 <1

TABLE 3-10:  INCREMENTAL RISK - SUMMARY OF CANCER RISKS AND HAZARD INDICES BY PLANNED 
REUSE, SURFACE SOIL (0 TO 10 FEET BGS), CONSTRUCTION WORKER SCENARIO 
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Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

Redevelopment 
Block

Planned 
Reuse

Grid 
Number

RME
Cancer Risk

RME
HI

RME
Segregated HI

TABLE 3-10:  INCREMENTAL RISK - SUMMARY OF CANCER RISKS AND HAZARD INDICES BY PLANNED 
REUSE, SURFACE SOIL (0 TO 10 FEET BGS), CONSTRUCTION WORKER SCENARIO (CONTINUED)

37 IND AT27 7E-11 <1 <1
37 IND AU26 -- <1 <1
37 IND AV26 -- <1 <1
37 IND AV28 2E-09 <1 <1
38 IND AU24 4E-09 <1 <1
38 IND AV25 5E-06 <1 <1
38 IND AW23 1E-08 <1 <1
38 IND AW24 3E-09 <1 <1
38 IND AW25 1E-07 <1 <1
38 IND AW26 1E-11 <1 <1
38 IND AX24 2E-10 <1 <1
38 IND AX25 -- <1 <1
38 IND AX27 -- <1 <1
38 IND AY26 7E-06 <1 <1
38 IND AY27 -- <1 <1
38 IND AZ26 1E-07 <1 <1
42 IND AY28 -- <1 <1
42 IND AZ27 6E-09 <1 <1
42 IND AZ28 7E-12 <1 <1
42 IND BA28 1E-07 <1 <1
42 IND BA29 4E-08 <1 <1
42 IND BB28 5E-08 <1 <1
29 E/C AS20 5E-06 <1 <1
29 E/C AS22 2E-09 <1 <1
29 E/C AS23 3E-06 <1 <1
29 E/C AT21 2E-08 <1 <1
29 E/C AT22 6E-09 <1 <1
29 E/C AT23 4E-09 <1 <1
29 E/C AT24 5E-06 <1 <1
29 E/C AU22 6E-09 <1 <1
29 E/C AU23 5E-08 <1 <1

DOS-1 OS AT19 2E-08 <1 <1
DOS-1 OS AT20 3E-07 <1 <1
DOS-1 OS AU19 4E-08 <1 <1
DOS-1 OS AU20 3E-06 2E+00 <1
DOS-1 OS AU21 -- <1 <1
DOS-1 OS AV19 7E-11 <1 <1
DOS-1 OS AV20 4E-07 <1 <1
DOS-1 OS AV21 5E-11 <1 <1
DOS-1 OS AV22 7E-12 <1 <1
DOS-1 OS AW20 3E-07 <1 <1
DOS-1 OS AW21 5E-10 <1 <1

39 OS AW22 -- <1 <1
39 OS AX21 2E-09 <1 <1
39 OS AX22 1E-10 <1 <1
39 OS AX23 -- <1 <1
39 OS AY23 3E-06 <1 <1
39 OS AY24 2E-09 <1 <1
39 OS AZ22 1E-10 <1 <1
39 OS AZ24 5E-09 <1 <1
39 OS AZ25 3E-08 <1 <1
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Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

Redevelopment
Block

Planned
Reuse

Grid
Number

RME
Cancer Risk

RME
HI

RME
Segregated HI

TABLE 3-10:  INCREMENTAL RISK - SUMMARY OF CANCER RISKS AND HAZARD INDICES BY PLANNED
REUSE, SURFACE SOIL (0 TO 10 FEET BGS), CONSTRUCTION WORKER SCENARIO (CONTINUED)

39 OS BA23 6E-10 <1 <1
39 OS BA24 2E-09 <1 <1
39 OS BA25 6E-09 <1 <1

30A MU AQ23 2E-09 <1 <1
30A MU AQ24 4E-09 <1 <1

Notes:

<1 Less than 1
-- Not applicable
bgs Below ground surface
E/C Educational/cultural (industrial exposure scenario)
HI Hazard index
IND Industrial (industrial exposure scenario)
MI Maritime industrial (industrial exposure scenario)
MU Mixed use (residential exposure scenario)
RME Reasonable maximum exposure

Values shown in boldface exceed the threshold level of 1E-06 for cancer risks and 1.0 for segregated noncancer 
hazards.
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TABLE 3-14:  RISK CHARACTERIZATION ANALYSIS FOR A-AQUIFER GROUNDWATER BASED ON PLANNED REUSE
Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

Redevelopment 
Block

Planned 
Reuse

Exposure 
Area

Total 
RME Cancer 

Risk
Total 

RME HI

RME 
Segregated 

HI
Exposure 
Pathway

Source 
Aquifer for 
Exposure 
Pathway

Total RME 
Cancer Risk for 

Exposure 
Pathway

Total RME HI 
for Exposure 

Pathway

Basis for 
Chemical of 

Concern
Detection 
Frequency

RME 
Concentration

Chemical-
Specific 

Cancer Risk

Percent 
Contribution to 

Total RME Cancer 
Risk for Exposure 

Pathway
Chemical-
Specific HI

Percent 
Contribution to 

Total RME HI for 
Exposure 
Pathway

Chloroform C 7 / 34 1.3E+00 1.8E-06 8.4 -- --
Methylene Chloride C 1 / 34 4.5E+01 1.7E-06 7.6 -- --
Trichloroethene C 6 / 34 5.3E+01 1.8E-05 84.1 -- --
Chloroform C 7 / 34 1.3E+00 1.1E-06 8.4 -- --
Trichloroethene C 6 / 34 5.3E+01 1.1E-05 84.1 -- --
Benzene C, NC 6 / 37 6.1E+02 9.6E-04 98.1 4.6E+00 53.3
Carbon Tetrachloride C 2 / 37 3.0E-01 3.9E-06 0.4 -- --
Chloroform C 16 / 37 4.7E+00 4.0E-06 0.4 -- --
Naphthalene C 2 / 24 5.6E+01 9.3E-06 0.9 -- --
Xylene (Total) NC 7 / 37 1.1E+03 -- -- 3.3E+00 38
Carbon Tetrachloride C 2 / 13 9.00E-01 1.18E-05 30.9 -- --
Chloroform C 10 / 13 1.96E+00 1.67E-06 4.4 -- --
Tetrachloroethene C 6 / 13 1.97E+01 2.18E-05 57.2 -- --
Trichloroethene C 7 / 13 1.39E+01 2.88E-06 7.5 -- --

DMI-1 IND BH24 8.09E-06 2.92E-02 2.92E-02 Vapor Intrusion A 8.09E-06 2.92E-02 VOC Chloroform C 1 / 3 9.50E+00 8.09E-06 100 2.92E-02 100
38 IND AU25 5.96E-06 2.15E-02 2.15E-02 Vapor Intrusion A 5.96E-06 2.15E-02 VOC Chloroform C 2 / 6 7.00E+00 5.96E-06 100 2.15E-02 100
38 IND AX27 1.76E-05 7.02E-02 7.02E-02 Vapor Intrusion A 1.76E-05 7.02E-02 VOC Chloroform C 1 / 4 2.05E+01 1.75E-05 99.3 6.30E-02 89.7

Notes: All concentrations shown in micrograms per liter.

-- Not applicable or chemical is not a chemical of concern for this endpoint
C Cancer effect
E/C Educational/cultural (industrial exposure scenario)
HI Hazard index
IND Industrial (industrial exposure scenario)
IR Installation Restoration
MI Maritime industrial (industrial exposure scenario)
MU Mixed use (residential exposure scenario)
NC Noncancer effect
RME Reasonable maximum exposure
VOC Volatile organic compound

Chemicals of Concern
VOC6.49E-01 6.42E-01 Vapor Intrusion A

29, 38, DMI-1 IND, E/C 
and MI

2.20E-05 6.49E-0130A MU IR-09 Plume 2.20E-05

30B, 29, 37, 38 IND and 
E/C

IR-09 Plume 1.31E-05 6.49E-01 6.42E-01 Vapor Intrusion A 1.31E-05 6.49E-01 VOC

38, 42, DMI-1 IND and 
MI

IR-71 Plume 3.81E-05 1.09E+00 4.58E-01 Vapor Intrusion A 3.81E-05 1.09E+00 VOC

VOCIR-33 Plume 9.81E-04 8.59E+00 4.58E+00 9.81E-04 8.59E+00Vapor Intrusion A
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TABLE 3-15:  RISK CHARACTERIZATION SUMMARY FOR A-AQUIFER GROUNDWATER, CONSTRUCTION WORKER SCENARIO
Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

Redevelopment 
Block

Planned 
Reuse

Exposure 
Area

Total 
RME 

Cancer 
Risk

Total 
RME HI

RME 
Segregated HI Exposure Pathway

Source 
Aquifer for 
Exposure 
Pathway

Total RME 
Cancer Risk 

for 
Exposure 
Pathway

Total RME 
HI for 

Exposure 
Pathway

Basis for 
Chemical of 

Concern
Detection 
Frequency

RME 
Concentration

Chemical-
Specific 

Cancer Risk

Percent Contribution 
to Total RME Cancer 

Risk for Exposure 
Pathway

Chemical-
Specific HI

Percent Contribution 
to Total RME HI for 
Exposure Pathway

Benzene C, NC 6 / 37 6.1E+02 3.2E-05 92.1 2.6E+00 45.3
Naphthalene C, NC 2 / 24 5.6E+01 2.5E-06 7.2 1.7E+00 29.7
Xylene (Total) NC 7 / 37 1.1E+03 -- -- 1.2E+00 20.9

Trench Dermal 
Contact

A 4.08E-06 1.08E+00 VOC Benzene C, NC 6 / 37 6.1E+02 2.4E-06 57.9 -- --

Trench Vapor 
Inhalation

A 3.15E-07 1.57E-01 VOC Tetrachloroethene C 6 / 13 1.97E+01 1.5E-07 48.6 -- --

Trench Dermal 
Contact

A 1.35E-06 8.19E-01 VOC Tetrachloroethene C 6 / 13 1.97E+01 9.3E-07 68.8 -- --

DMI-1 MI BB20 1.57E-06 3.92E-02 3.86E-02 Trench Dermal 
Contact

A 1.6E-06 3.9E-02 Metal Arsenic C 1 / 5 6.3E+01 J 1.6E-06 100 3.9E-02 100

Notes: All concentrations shown in micrograms per liter.

-- Not applicable or chemical is not a chemical of concern for this endpoint
C Cancer effect
E/C Educational/cultural
HI Hazard index
IND Industrial
IR Installation Restoration
MI Maritime industrial
NC Noncancer effect

RME Reasonable maximum exposure

VOC Volatile organic compound

VOCA 5.83E+003.52E-05IND, E/C, and  
MI

IR-33 Plume 3.92E-05 Trench Vapor 
Inhalation

Chemicals of Concern

9.76E-01 6.68E-0142, 38, DMI-1 IND and MI IR-71 Plume 1.67E-06

6.91E+00 3.06E+0029, 38, DMI-1
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RB RME Child Total HI RME Cancer Risk

Parcel D Human Health Risk Assessment

Grid Number RME Child Segregated HI*

Table B2-17:  Incremental Risk – Summary of Cancer Risks and Hazard Indices by 
Exposure Area, Residential Exposure Scenario, Surface Soil (0 to 2 feet bgs)

DMI-1 085058 <1 <1 7E-08

DMI-1 092058 4E+00 1.9E+00 NA

DMI-1 092059 2E+00 2.0E+00 NA

DMI-1 092062 1E+01 3.4E+00 6E-05

DMI-1 093055 <1 <1 2E-08

DMI-1 093061 2E+00 1.9E+00 4E-06

DMI-1 093063 6E+00 3.0E+00 5E-06

DMI-1 094062 <1 <1 2E-06

DMI-1 094065 <1 <1 2E-08

DMI-1 094074 2E+01 6.0E+00 4E-04

DMI-1 094075 1E+01 7.2E+00 2E-06

DMI-1 095059 2E+00 1.9E+00 4E-08

DMI-1 095062 2E+00 <1 NA

DMI-1 095073 4E+00 3.0E+00 2E-07

DMI-1 095075 3E+00 1.6E+00 9E-07

DMI-1 096075 3E+00 2.4E+00 2E-07

DMI-1 097058 <1 <1 NA

DMI-1 097059 <1 <1 5E-07

DMI-1 097061 <1 <1 2E-06

DMI-1 097064 6E+00 2.7E+00 5E-08

DMI-1 097066 <1 <1 NA

DMI-1 097067 <1 <1 NA

DMI-1 097073 <1 <1 3E-04

DMI-1 098056 <1 <1 NA

DMI-1 098074 <1 <1 1E-06

DMI-1 098076 <1 <1 9E-08

DMI-1 099060 <1 <1 NA

DMI-1 099075 <1 <1 5E-06

DMI-1 100074 <1 <1 3E-07

DMI-1 100077 <1 <1 NA

DMI-1 101073 <1 <1 NA

DMI-1 102073 <1 <1 9E-10

DMI-1 102074 <1 <1 NA

DMI-1 102078 <1 <1 2E-06

DMI-1 103074 <1 <1 NA

DMI-1 103083 <1 <1 9E-10

DMI-1 104079 <1 <1 NA

DMI-1 105074 <1 <1 6E-07

DMI-1 106073 5E+00 2.9E+00 2E-06
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RB RME Child Total HI RME Cancer Risk

Parcel D Human Health Risk Assessment

Grid Number RME Child Segregated HI*

Table B2-17:  Incremental Risk – Summary of Cancer Risks and Hazard Indices by 
Exposure Area, Residential Exposure Scenario, Surface Soil (0 to 2 feet bgs)(Cont.)

DMI-1 106074 4E+00 2.4E+00 2E-05

DMI-1 106076 <1 <1 3E-09

DMI-1 106077 <1 <1 NA

DMI-1 106079 <1 <1 NA

DMI-1 108067 <1 <1 2E-07

DMI-1 109056 <1 <1 1E-06

DMI-1 110083 <1 <1 2E-07

DMI-1 110086 3E+00 2.2E+00 7E-08

DMI-1 110087 6E+00 2.3E+00 NA

DMI-1 110088 <1 <1 NA

DMI-1 110089 <1 <1 NA

DMI-1 110090 8E+00 2.9E+00 8E-08

DMI-1 111086 3E+00 2.0E+00 1E-07

DMI-1 111087 7E+00 2.2E+00 NA

DMI-1 111088 4E+00 2.1E+00 2E-06

DMI-1 111089 6E+00 3.1E+00 7E-09

DMI-1 111090 4E+00 3.6E+00 NA

DMI-1 111091 2E+00 2.2E+00 NA

DMI-1 112086 7E+00 2.6E+00 9E-08

DMI-1 112087 6E+00 2.4E+00 2E-09

DMI-1 112089 1E+01 2.7E+00 2E-05

DMI-1 112090 8E+00 2.4E+00 6E-07

DMI-1 113086 1E+01 2.7E+00 4E-04

DMI-1 113087 4E+00 2.3E+00 2E-06

DMI-1 113091 2E+00 2.0E+00 2E-07

DMI-1 114089 4E+00 2.3E+00 NA

DMI-1 116087 <1 <1 NA

DMI-1 117083 <1 <1 NA

DMI-1 117089 <1 <1 NA

DMI-1 118087 <1 <1 NA

DMI-1 119087 9E+00 2.5E+00 3E-05

DMI-1 119088 5E+00 2.2E+00 3E-07

DMI-1 119090 <1 <1 NA

DMI-1 120086 4E+00 2.3E+00 2E-05

DMI-1 120087 4E+00 2.0E+00 4E-06

DMI-1 120088 <1 <1 7E-09

DMI-1 120089 4E+00 1.7E+00 5E-04

DMI-1 120090 4E+00 2.3E+00 3E-04

DMI-1 121087 <1 <1 NA
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RB RME Child Total HI RME Cancer Risk

Parcel D Human Health Risk Assessment

Grid Number RME Child Segregated HI*

Table B2-17:  Incremental Risk – Summary of Cancer Risks and Hazard Indices by 
Exposure Area, Residential Exposure Scenario, Surface Soil (0 to 2 feet bgs)(Cont.)

DMI-1 126068 2E+00 <1 8E-07

DMI-1 126069 3E+00 <1 3E-04

DMI-1 127068 <1 <1 3E-07

30B 065071 5E+00 4.6E+00 NA

30B 066069 2E+00 1.9E+00 4E-09

30B 066070 1E+01 1.0E+01 9E-08

30B 066071 5E+00 3.1E+00 2E-07

30B 067070 <1 <1 1E-07

30B 067071 6E+00 6.3E+00 NA

30B 068067 <1 <1 6E-06

30B 069072 <1 <1 NA

30B 070070 <1 <1 NA

37 072074 <1 <1 NA

37 073072 <1 <1 NA

37 073075 2E+00 1.8E+00 NA

37 073076 <1 <1 NA

37 073079 <1 <1 3E-09

37 074074 <1 <1 NA

37 077081 <1 <1 NA

37 077082 2E+00 2.5E+00 NA

37 078082 <1 <1 NA

38 075069 2E+00 2.1E+00 NA

38 075070 3E+00 2.6E+00 NA

38 077072 8E+00 6.8E+00 5E-06

38 081070 <1 <1 NA

38 081073 3E+01 2.3E+01 9E-09

38 085079 <1 <1 NA

38 086080 <1 <1 NA

38 087079 2E+00 2.1E+00 NA

38 091074 <1 <1 3E-07

42 088079 <1 <1 NA

42 091075 1E+01 9.6E+00 NA

42 092083 <1 <1 NA

42 093082 <1 <1 NA

42 094076 4E+00 2.0E+00 2E-06

42 094082 <1 <1 5E-06

42 094083 <1 <1 3E-06

42 095082 <1 <1 2E-06

42 096083 3E+00 2.5E+00 1E-06
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RB RME Child Total HI RME Cancer Risk

Parcel D Human Health Risk Assessment

Grid Number RME Child Segregated HI*

Table B2-17:  Incremental Risk – Summary of Cancer Risks and Hazard Indices by 
Exposure Area, Residential Exposure Scenario, Surface Soil (0 to 2 feet bgs)(Cont.)

29 068064 <1 <1 3E-08

29 068065 1E+01 3.6E+00 NA

29 068066 <1 <1 NA

29 069064 <1 <1 2E-08

29 069065 <1 <1 NA

29 069066 <1 <1 3E-04

29 069067 <1 <1 3E-04

29 070066 <1 <1 NA

29 070067 <1 <1 2E-08

29 071058 <1 <1 3E-06

29 071063 2E+00 2.2E+00 9E-10

29 071066 3E+00 2.9E+00 4E-09

29 071067 3E+00 2.7E+00 4E-09

29 071068 6E+00 4.3E+00 8E-10

29 072059 <1 <1 1E-08

29 072061 <1 <1 9E-07

29 072064 <1 <1 4E-08

29 072067 <1 <1 NA

29 072068 3E+00 2.1E+00 4E-04

29 072069 <1 <1 8E-06

29 073062 <1 <1 3E-08

29 073065 3E+00 3.2E+00 3E-08

29 073067 <1 <1 NA

29 073069 3E+00 3.3E+00 4E-07

29 074064 <1 <1 NA

29 074068 <1 <1 NA

29 074070 2E+00 2.2E+00 3E-08

29 075063 <1 <1 NA

29 075064 <1 <1 3E-07

29 075065 <1 <1 NA

29 075066 <1 <1 3E-07

29 076065 <1 <1 NA

DOS-1 070057 <1 <1 3E-04

DOS-1 072057 5E+00 3.4E+00 4E-06

DOS-1 072058 5E+00 3.3E+00 1E-05

DOS-1 073053 <1 <1 NA

DOS-1 073057 <1 <1 4E-08

DOS-1 074054 <1 <1 2E-08

DOS-1 074057 <1 <1 1E-07

Page 4 of 6Parcel D Human Health Risk Assessment



RB RME Child Total HI RME Cancer Risk

Parcel D Human Health Risk Assessment

Grid Number RME Child Segregated HI*

Table B2-17:  Incremental Risk – Summary of Cancer Risks and Hazard Indices by 
Exposure Area, Residential Exposure Scenario, Surface Soil (0 to 2 feet bgs)(Cont.)

DOS-1 074059 <1 <1 NA

DOS-1 075056 5E+00 3.0E+00 1E-08

DOS-1 075060 <1 <1 NA

DOS-1 076055 <1 <1 1E-07

DOS-1 076056 7E+00 5.2E+00 NA

DOS-1 076057 6E+00 3.6E+00 2E-09

DOS-1 076058 <1 <1 6E-09

DOS-1 077057 <1 <1 2E-05

DOS-1 078062 2E+00 2.2E+00 NA

DOS-1 079061 <1 <1 NA

DOS-1 080058 <1 <1 8E-08

DOS-1 080059 <1 <1 NA

DOS-1 080060 <1 <1 NA

DOS-1 081058 <1 <1 2E-08

DOS-1 081059 3E+00 2.2E+00 NA

DOS-1 082058 <1 <1 1E-05

DOS-1 082059 <1 <1 NA

DOS-1 083058 2E+00 1.9E+00 NA

39 081064 <1 <1 NA

39 081065 <1 <1 5E-07

39 082063 <1 <1 NA

39 083059 5E+00 2.5E+00 3E-08

39 083065 <1 <1 NA

39 084059 <1 <1 NA

39 084060 3E+00 2.2E+00 NA

39 084061 2E+00 2.0E+00 4E-09

39 085060 <1 <1 NA

39 087069 <1 <1 1E-07

39 088066 4E+00 3.0E+00 1E-03

39 089070 2E+00 2.1E+00 NA

39 089071 <1 <1 9E-07

39 090071 <1 <1 NA

39 092072 <1 <1 NA

39 093065 <1 <1 NA

39 093066 <1 <1 NA

39 093070 2E+00 <1 6E-09

39 093071 3E+00 2.2E+00 2E-07

30A 066068 3E+00 2.7E+00 NA
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*

Table B2-17:  Incremental Risk – Summary of Cancer Risks and Hazard Indices by 
Exposure Area, Residential Exposure Scenario, Surface Soil (0 to 2 feet bgs)(Cont.)

Notes:
*
<1
bgs
HI
NA
RB
RME

The HI shown is the highest segregated HI.
Less than 1
Below ground surface
Hazard index
Not applicable
Redevelopment block
Reasonable maximum exposure
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RB RME Child Total HI RME Cancer Risk

Parcel D Human Health Risk Assessment

Grid Number RME Child Segregated HI*

Table B2-18:  Incremental Risk – Summary of Cancer Risks and Hazard Indices by 
Exposure Area, Residential Exposure Scenario, Subsurface Soil (0 to 10 feet bgs) 
S

DMI-1 085058 2E+00 2.0E+00 7E-08
DMI-1 091062 6E+00 2.9E+00 7E-09
DMI-1 092058 5E+00 2.3E+00 NA
DMI-1 092059 3E+00 2.3E+00 2E-08
DMI-1 092061 3E+00 2.2E+00 NA
DMI-1 092062 1E+01 3.4E+00 6E-05
DMI-1 092073 <1 <1 NA
DMI-1 093055 <1 <1 2E-08
DMI-1 093061 6E+00 2.4E+00 4E-06
DMI-1 093062 <1 <1 3E-09
DMI-1 093063 6E+00 3.0E+00 5E-06
DMI-1 093074 1E+01 8.9E+00 1E-06
DMI-1 094062 4E+00 3.6E+00 2E-06
DMI-1 094063 <1 <1 9E-07
DMI-1 094065 <1 <1 3E-08
DMI-1 094074 2E+01 6.0E+00 4E-04
DMI-1 094075 1E+01 7.2E+00 2E-06
DMI-1 095059 4E+00 2.2E+00 5E-08
DMI-1 095062 4E+00 2.0E+00 3E-08
DMI-1 095073 9E+00 3.2E+00 2E-07
DMI-1 095075 3E+00 1.6E+00 9E-07
DMI-1 096075 3E+00 2.4E+00 2E-07
DMI-1 097058 <1 <1 NA
DMI-1 097059 <1 <1 2E-05
DMI-1 097061 <1 <1 2E-06
DMI-1 097064 6E+00 2.7E+00 5E-08
DMI-1 097066 <1 <1 NA
DMI-1 097067 <1 <1 6E-06
DMI-1 097073 4E+00 2.1E+00 3E-04
DMI-1 097074 <1 <1 NA
DMI-1 098056 2E+00 1.9E+00 2E-08
DMI-1 098060 <1 <1 NA
DMI-1 098062 <1 <1 NA
DMI-1 098063 <1 <1 NA
DMI-1 098074 1E+01 4.9E+00 3E-04
DMI-1 098076 <1 <1 9E-08
DMI-1 099060 <1 <1 2E-07
DMI-1 099069 <1 <1 NA
DMI-1 099075 2E+00 <1 5E-06
DMI-1 100074 2E+01 1.4E+01 3E-07
DMI-1 100077 2E+00 <1 NA
DMI-1 101073 2E+00 2.0E+00 NA
DMI-1 102073 3E+00 2.2E+00 9E-10
DMI-1 102074 2E+00 1.9E+00 NA
DMI-1 102078 <1 <1 2E-06
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RB RME Child Total HI RME Cancer Risk

Parcel D Human Health Risk Assessment

Grid Number RME Child Segregated HI*

Table B2-18:  Incremental Risk – Summary of Cancer Risks and Hazard Indices by 
Exposure Area, Residential Exposure Scenario, Subsurface Soil (0 to 10 feet bgs)
(Cont.)

DMI-1 102079 <1 <1 NA
DMI-1 103074 <1 <1 NA
DMI-1 103083 4E+00 2.5E+00 6E-04
DMI-1 104079 6E+00 2.8E+00 NA
DMI-1 104083 <1 <1 1E-07
DMI-1 105074 2E+01 1.1E+01 7E-04
DMI-1 106073 5E+00 2.9E+00 2E-06
DMI-1 106074 4E+00 2.4E+00 2E-05
DMI-1 106076 <1 <1 3E-09
DMI-1 106077 <1 <1 NA
DMI-1 106078 <1 <1 NA
DMI-1 106079 <1 <1 NA
DMI-1 108067 <1 <1 2E-07
DMI-1 109056 <1 <1 2E-06
DMI-1 110083 <1 <1 3E-07
DMI-1 110085 <1 <1 NA
DMI-1 110086 2E+00 <1 1E-07
DMI-1 110087 6E+00 2.3E+00 NA
DMI-1 110088 <1 <1 NA
DMI-1 110089 9E+00 3.5E+00 7E-09
DMI-1 110090 8E+00 3.0E+00 NA
DMI-1 111086 <1 <1 1E-06
DMI-1 111087 7E+00 2.2E+00 NA
DMI-1 111088 1E+01 4.5E+00 4E-04
DMI-1 111089 6E+00 3.1E+00 7E-09
DMI-1 111090 5E+00 3.5E+00 3E-04
DMI-1 111091 2E+00 2.4E+00 NA
DMI-1 112068 <1 <1 NA
DMI-1 112086 7E+00 2.6E+00 6E-07
DMI-1 112087 6E+00 2.4E+00 2E-09
DMI-1 112089 1E+01 2.6E+00 2E-05
DMI-1 112090 8E+00 2.2E+00 2E-06
DMI-1 112091 <1 <1 7E-06
DMI-1 113067 <1 <1 1E-05
DMI-1 113070 4E+00 1.9E+00 NA
DMI-1 113086 8E+00 2.2E+00 2E-04
DMI-1 113087 4E+00 2.3E+00 2E-06
DMI-1 113088 <1 <1 NA
DMI-1 113091 2E+00 2.0E+00 2E-07
DMI-1 114068 4E+00 2.0E+00 NA
DMI-1 114089 4E+00 2.3E+00 NA
DMI-1 115087 <1 <1 NA
DMI-1 116087 <1 <1 3E-08
DMI-1 117083 <1 <1 NA
DMI-1 117089 <1 <1 NA
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RB RME Child Total HI RME Cancer Risk

Parcel D Human Health Risk Assessment

Grid Number RME Child Segregated HI*

Table B2-18:  Incremental Risk – Summary of Cancer Risks and Hazard Indices by 
Exposure Area, Residential Exposure Scenario, Subsurface Soil (0 to 10 feet bgs)
(Cont.)

DMI-1 117091 <1 <1 1E-06
DMI-1 118087 <1 <1 NA
DMI-1 118091 <1 <1 NA
DMI-1 119087 9E+00 2.5E+00 3E-05
DMI-1 119088 8E+00 2.8E+00 3E-07
DMI-1 119090 <1 <1 NA
DMI-1 119091 <1 <1 NA
DMI-1 120086 4E+00 2.3E+00 2E-05
DMI-1 120087 4E+00 2.0E+00 4E-06
DMI-1 120088 <1 <1 7E-09
DMI-1 120089 4E+00 1.7E+00 5E-04
DMI-1 120090 4E+00 2.3E+00 3E-04
DMI-1 121087 <1 <1 NA
DMI-1 121088 <1 <1 NA
DMI-1 121091 <1 <1 NA
DMI-1 121092 <1 <1 2E-06
DMI-1 122090 <1 <1 NA
DMI-1 122091 <1 <1 1E-05
DMI-1 122092 <1 <1 2E-06
DMI-1 126068 <1 <1 8E-07
DMI-1 126069 6E+00 1.7E+00 2E-04
DMI-1 127068 <1 <1 3E-07
30B 065071 5E+00 4.6E+00 NA
30B 066069 2E+00 1.9E+00 2E-07
30B 066070 1E+01 1.0E+01 3E-06
30B 066071 4E+00 2.7E+00 2E-07
30B 067068 <1 <1 NA
30B 067070 <1 <1 2E-07
30B 067071 5E+00 2.4E+00 NA
30B 068067 <1 <1 6E-06
30B 069072 <1 <1 NA
30B 070070 <1 <1 NA
37 072074 <1 <1 NA
37 073072 <1 <1 1E-07
37 073075 2E+00 2.0E+00 NA
37 073076 <1 <1 NA
37 073079 <1 <1 3E-09
37 074074 <1 <1 NA
37 077081 <1 <1 1E-07
37 077082 4E+00 3.1E+00 NA
37 078082 <1 <1 NA
38 075069 2E+00 2.3E+00 6E-09
38 075070 3E+00 2.6E+00 2E-07
38 077072 9E+00 4.0E+00 2E-04
38 078072 <1 <1 NA
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RB RME Child Total HI RME Cancer Risk

Parcel D Human Health Risk Assessment

Grid Number RME Child Segregated HI*

Table B2-18:  Incremental Risk – Summary of Cancer Risks and Hazard Indices by 
Exposure Area, Residential Exposure Scenario, Subsurface Soil (0 to 10 feet bgs)
(Cont.)

38 079064 3E+00 2.2E+00 NA
38 079072 1E+01 4.6E+00 7E-06
38 079074 2E+00 <1 NA
38 081069 5E+00 2.7E+00 1E-07
38 081070 <1 <1 NA
38 081073 4E+01 2.3E+01 5E-06
38 081076 <1 <1 7E-10
38 082069 <1 <1 NA
38 082075 <1 <1 NA
38 083071 5E+00 4.1E+00 NA
38 084069 3E+00 2.7E+00 1E-08
38 084071 2E+00 1.9E+00 NA
38 085069 2E+00 2.0E+00 5E-08
38 085079 <1 <1 NA
38 086075 2E+00 <1 4E-04
38 086076 <1 <1 NA
38 086078 4E+00 3.4E+00 4E-08
38 086080 <1 <1 NA
38 087079 2E+00 2.2E+00 NA
38 089072 <1 <1 NA
38 089076 6E+00 2.7E+00 NA
38 090073 <1 <1 3E-07
38 091074 <1 <1 4E-06
42 088079 3E+00 2.5E+00 NA
42 091075 2E+01 9.9E+00 2E-07
42 091077 <1 <1 2E-07
42 091082 <1 <1 3E-10
42 092083 <1 <1 5E-07
42 093082 4E+00 2.1E+00 NA
42 094076 4E+00 2.1E+00 2E-06
42 094082 <1 <1 5E-06
42 094083 <1 <1 3E-06
42 095082 3E+00 1.9E+00 2E-06
42 096083 3E+00 2.6E+00 1E-06
29 068064 7E+00 4.1E+00 2E-07
29 068065 1E+01 3.6E+00 NA
29 068066 <1 <1 NA
29 069064 <1 <1 2E-08
29 069065 1E+01 6.3E+00 5E-07
29 069066 <1 <1 4E-04
29 069067 <1 <1 3E-04
29 070066 <1 <1 2E-08
29 070067 <1 <1 2E-08
29 071058 <1 <1 3E-06
29 071063 2E+00 2.2E+00 2E-07
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RB RME Child Total HI RME Cancer Risk

Parcel D Human Health Risk Assessment

Grid Number RME Child Segregated HI*

Table B2-18:  Incremental Risk – Summary of Cancer Risks and Hazard Indices by 
Exposure Area, Residential Exposure Scenario, Subsurface Soil (0 to 10 feet bgs)
(Cont.)

29 071066 5E+00 2.9E+00 8E-09
29 071067 6E+00 2.2E+00 6E-09
29 071068 6E+00 4.3E+00 8E-10
29 072059 <1 <1 1E-08
29 072061 <1 <1 9E-07
29 072064 <1 <1 4E-08
29 072067 <1 <1 NA
29 072068 5E+00 2.3E+00 4E-04
29 072069 2E+00 2.4E+00 8E-06
29 073062 <1 <1 3E-08
29 073065 3E+00 3.3E+00 3E-08
29 073067 <1 <1 7E-10
29 073069 4E+00 2.5E+00 4E-07
29 074064 <1 <1 NA
29 074068 <1 <1 NA
29 074070 3E+00 2.4E+00 5E-08
29 075063 <1 <1 NA
29 075064 <1 <1 3E-07
29 075065 3E+00 2.3E+00 NA
29 075066 <1 <1 2E-06
29 076063 2E+00 1.8E+00 NA
29 076064 2E+00 1.8E+00 NA
29 076065 <1 <1 NA
29 077064 8E+00 5.8E+00 7E-10
DOS-1 070057 <1 <1 3E-04
DOS-1 072057 5E+00 3.4E+00 4E-06
DOS-1 072058 5E+00 3.9E+00 1E-05
DOS-1 073053 <1 <1 9E-07
DOS-1 073057 <1 <1 4E-08
DOS-1 073058 2E+00 <1 8E-09
DOS-1 073059 <1 <1 NA
DOS-1 074053 <1 <1 NA
DOS-1 074054 <1 <1 6E-08
DOS-1 074057 8E+00 2.8E+00 1E-07
DOS-1 074059 <1 <1 NA
DOS-1 075056 5E+00 3.0E+00 3E-06
DOS-1 075057 5E+00 4.6E+00 NA
DOS-1 075060 <1 <1 NA
DOS-1 076055 <1 <1 2E-06
DOS-1 076056 7E+00 5.2E+00 7E-08
DOS-1 076057 1E+01 5.0E+00 3E-04
DOS-1 076058 2E+00 2.2E+00 6E-09
DOS-1 077056 7E+00 2.7E+00 1E-05
DOS-1 077057 3E+00 3.1E+00 2E-05
DOS-1 078062 2E+00 2.1E+00 NA
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RB RME Child Total HI RME Cancer Risk

Parcel D Human Health Risk Assessment

Grid Number RME Child Segregated HI*

Table B2-18:  Incremental Risk – Summary of Cancer Risks and Hazard Indices by 
Exposure Area, Residential Exposure Scenario, Subsurface Soil (0 to 10 feet bgs)
(Cont.)

DOS-1 079055 2E+00 1.9E+00 4E-09
DOS-1 079061 5E+00 2.9E+00 3E-09
DOS-1 079062 <1 <1 NA
DOS-1 080058 <1 <1 4E-07
DOS-1 080059 5E+00 2.8E+00 NA
DOS-1 080060 4E+00 2.1E+00 5E-07
DOS-1 081058 5E+00 2.6E+00 2E-08
DOS-1 081059 1E+01 4.3E+00 NA
DOS-1 082058 <1 <1 1E-05
DOS-1 082059 4E+00 2.0E+00 5E-09
DOS-1 083058 2E+00 1.9E+00 NA
39 081064 2E+00 1.8E+00 NA
39 081065 <1 <1 5E-07
39 082063 <1 <1 NA
39 083059 4E+00 2.4E+00 2E-07
39 083065 <1 <1 NA
39 084059 <1 <1 NA
39 084060 3E+00 2.2E+00 NA
39 084061 6E+00 3.1E+00 4E-09
39 084064 2E+00 2.0E+00 1E-07
39 085060 <1 <1 NA
39 087067 <1 <1 NA
39 087069 4E+00 2.1E+00 1E-07
39 088066 5E+00 1.9E+00 2E-04
39 089070 8E+00 3.7E+00 NA
39 089071 <1 <1 9E-07
39 090070 <1 <1 2E-07
39 090071 <1 <1 NA
39 090072 2E+00 1.6E+00 2E-07
39 091073 6E+00 2.7E+00 NA
39 092072 4E+00 2.2E+00 NA
39 093065 2E+00 1.9E+00 3E-08
39 093066 3E+00 2.5E+00 NA
39 093070 5E+00 2.6E+00 9E-08
39 093071 3E+00 2.1E+00 2E-07
30A 062069 <1 <1 2E-07
30A 064065 6E+00 5.9E+00 1E-07
30A 066068 3E+00 2.7E+00 NA
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Parcel D Human Health Risk Assessment

Table B2-18:  Incremental Risk – Summary of Cancer Risks and Hazard Indices by 
Exposure Area, Residential Exposure Scenario, Subsurface Soil (0 to 10 feet bgs)
(Cont.)

Notes:
*
<1
bgs
HI
NA
RB
RME

The HI shown is the highest segregated HI.
Less than 1
Below ground surface
Hazard index
Not applicable
Redevelopment block
Reasonable maximum exposure
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Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

MAX
(µg/L)

RME b

(µg/L)
Cancer

Risk
Hazard
Index

Cancer
Risk

Hazard
Index

1,2-DICHLOROETHENE (TOTAL) 5.0E+00 5.0E+00 -- 2.1E+02 -- 2.4E-02 -- 2.4E-02
CARBON TETRACHLORIDE 9.0E-01 9.0E-01 4.6E-02 2.0E+00 2.0E-05 4.6E-01 2.0E-05 4.6E-01
CHLOROFORM 3.0E+00 2.0E+00 7.0E-01 3.3E+02 4.3E-06 9.2E-03 2.8E-06 6.0E-03
CIS-1,2-DICHLOROETHENE 3.0E+00 3.0E+00 -- 2.1E+02 -- 1.4E-02 -- 1.4E-02
TERT-BUTYL METHYL ETHER 2.0E+00 2.0E+00 2.0E+02 1.3E+05 1.0E-08 1.6E-05 1.0E-08 1.6E-05
TETRACHLOROETHENE 2.5E+01 2.0E+01 5.4E-01 4.6E+01 4.7E-05 5.4E-01 3.7E-05 4.2E-01
TRICHLOROETHENE 1.7E+01 1.4E+01 2.9E+00 8.3E+01 5.9E-06 2.1E-01 4.8E-06 1.7E-01

TOTAL 7.6E-05 1.2E+00 6.4E-05 1.1E+00

Notes: Definitions:
a      Max and RME EPCs are groundwater source concentrations (i.e., concentration µg/L Microgram per liter
        of the analyte at the source) and not the inhalation concentration in air. -- Not applicable
b      The 95 UCL is used as the RME EPC.  If the 95 UCL exceeds the MAX, then 95 UCL 95 percent upper confidence level

the MAX is used as the RME EPC. EPC Exposure point concentration
c      Risk-based screening levels for vapor intrusion (EPA 2002a) were adjusted to IR Installation restoration
        incorporate California toxicity criteria. MAX Maximum detected concentration

RB Redevelopment block
RBSL-VI-R Risk-based screening level for vapor

intrusion, residential exposure scenario
RME Reasonable maximum exposure

Reference:
U.S. Environmental Protection Agency (EPA).  2002a. "Guidance for Evaluating the Vapor Intrusion to Indoor Air Pathway from Groundwater and Soils (Subsurface Vapor Intrusion Guidance)."  

Draft.  Federal Register.  Volume 67.  Number 230.  Pages 71169 through 71172.  Available Online at:  <http://www.epa.gov/correctiveaction/eis/vapor.htm>.  November 29.

Table B3-14:  Summary of Cancer Risks and Noncancer Hazard Indices for Residential Exposure Via Vapor Intrusion, 
IR-71 Plume, A-Aquifer

RB
38, 42, 
DMI-1

EPC Based on 
MAX

EPC Based on 
RME

Analyte

Cancer 
Inhalation 

RBSL-VI-R c

(µg/L)

Noncancer 
Inhalation 

RBSL-VI-R c

(µg/L)

EPC a
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TABLE3-3 

RESRAD-BUILD RES UL TSu 

Parcel D Impacted Sites Radiological Risk" 

Building 274 3.46 x I o-6 

Building 351 4.17 X W-6 

Building 351A 4.73 X J0-6 

Building 366/351 B 3.46 X 10-6 

Building 40 I J.34 X l0-6 

Building 411 9.26x 10-6 

Building 813 2.77 X l0-7 

Building 819 3. 18x l0-6 

Abbreviations and Acronyms: 

• Total risk and dose is equivalent to incremental risk and dose 
b Total excess lifetime carcinogen risk 
c millirem per year 

220 I -0006-0078 FnlRadAddcndum_Parccl D.doc 
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TABLE 3-4 

RESRAD RESULTS 

TOTAL DOSE AND RISK 

Impacted Soil Areas Radiological Riska Doseb 

313 Site 1.02 x 10-4 4.66 

313A Site 8.90 x 10-5 4.04 

317 Site 6.37 x 10-5 2.93 

322 Site 9.07 x 10-5 4.11 

364 Site 3.17 x 10-5 1.50 

365 Site 3.60 x 10-5 1.67 

383 Site 6.52 x 10-5 2.98 

408 Site 2.43 x 10-4 11.0 

Gun Mole Pier 5.08 x 10-5 2.40 

Naval Radiological Defense 
Laboratory Site on Mahan Street 

5.08 x 10-5 2.40 

Sanitary Sewers/Storm Drains 6.75 x 10-5 3.09 

Incremental Dose and Risk 

Impacted Soil Areas Radiological Riska Doseb 

313 Site 8.97 x 10-5 4.08 

313A Site 7.80 x 10-5 3.54 

317 Site 4.28 x 10-5 1.97 

322 Site 7.95 x 10-5 3.60 

364 Site 2.15 x 10-5 1.04 

365 Site 2.43 x 10-5 1.13 

383 Site 4.35 x 10-5 1.98 

408 Site 2.13 x 10-4 9.60 

Gun Mole Pier 3.42 x 10-5 1.64 

Naval Radiological Defense 
Laboratory Site on Mahan Street 

3.42 x 10-5 1.64 

Sanitary Sewers/Storm Drains 4.54 x 10-5 2.08 

Notes: 
a Total excess lifetime carcinogen risk 
b mrem/yr 

Abbreviations and Acronyms: 

Mem/yr – millirem per year 
NRDL – Naval Radiological Defense Laboratory 
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TABLE 3-5 

COMBINED TOTAL RISK FROM 
CHEMICAL AND RADIOLOGICAL RISKS 

Parcel D Impacted Radiological Chemical Redevelpment 
Sites Risk" Riska,b Block 

Building 274 3.46 X 10"6 2.00 X 10"5 DMI-1 

Building 313 Site l.02x 10·4 3.00 X 10"6 DMI-1 

Building 313A Site 8.90 X )0"5 3.00 X I 0"6 DMI-1 

Building 317 Site 6.37 X 10·5 1.00 X 10·4 39 

Building 322 Site 9.07 X 10·5 Not Evaluated DMl-1 

Building 351 4.17 X 10"6 1.00 X 10"5 39 

Building 35 IA 4.73 X I0-6 3.00 X 10"6 39 

Building 364 Site 3.17 X 10·5 1.00 X 10·4 39 

Building 365 Site 3.60x 10-5 3.oo x 1 o-6 39 

Building 366/351 B 3.46 x I 0-6 l.00x 10-5 39 

Building 383 Area 6.52 X 10"5 l.00x 10·5 DMl- 1 

Building 40 I J.34 X 10·6 8.00 X 10"6 30A 

Building 408 Site 2.43 X 10"4 
5.00 X J0"6 38 

Building 4 11 9.26 X 10"6 2.00 X 10·5 38 

Building 813 2.77 X 10"7 5.00 X (0"6 A 

Building 819 3. 18 X 10-6 
5.00 x I 0-6 A 

Gun Mole Pier 5.08 X 10"5 3.00 X 10·5 DMI-1 

NRDL Site on Mahan 
5.08x 10·5 2.00 X 10"5 DMl-1 Street 

Sanitary Sewers 6.75 x I 0-5 1.00 X 10-4 All Blocks 

Storm Drains 6.75 X 10·5 1.00 X 10"4 All Blocks 

Notes: 

a Chemical risk was taken from Revised FS for Parcel D, Tables 8-15 and 8-16. 
b Excess lifetime carcinogen risk 

Abbreviations and Acronyms: 

NRDL - Naval Radiological Defense Laboratory 

2201-0006-0078 FnlRadAddcndum_Parccl D.doc 
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Parcel D Risk 

Grid(s) 
Combination 

Results 

BA22 2.35 X 10"5 

BA2 1 1.05 X 10·4 

BA2 1 9.20 x I 0·5 

AY23 t.64 x 10·4 

AZ21 9.07 X 10·5 

AW23 1.42 X 10"5 

AX24 7.73 X 10"6 

AY23 J.32 X 10"4 

AY24 3.90 X 10·5 

AW20, 
AW21, J.35 X 10·5 

AX2 1 
BH23, 

7.52 X 10·5 

BH24 

AR24 9.34 X t0·6 

AY27 2.48 X 10"4 

AU24, 2.93 X 10"5 

AV25 

5.28x 10·6 

8. 18 x I 0-6 

BB25, 
8.08 X 10·5 

BL24 

BE27 7.08 X 10·5 

AY-23 1.68 X 10"4 

AY-23 J.68 X 10·4 
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TABLE 3-6 

COMBINED INCREMENTAL RISK  
FROM CHEMICAL AND RADIOLOGICAL RISKS 

Parcel D Impacted 
Sites 

Radiological 
Riskb 

Chemical 
Riska,b 

Redevelpment 
Block 

Parcel D 
Grid(s) 

Risk 
Combination 

Results 
Building 274 3.46 x 10-6 4.00 x 10-8 DMI-1 BB22 3.50 x 10-6 

Building 313 Site 8.97 x 10-5 6.00 x 10-7 DMI-1 BA21 9.03 x 10-5 

Building 313A Site 7.80 x 10-5 6.00 x 10-7 DMI-1 BA21 7.86 x 10-5 

Building 317 Site 4.28 x 10-5 1.00 x 10-4 39 AY23 1.43 x 10-4 

Building 322 Site 7.95 x 10-5 Not Evaluated DMI-1 AZ21 7.95 x 10-5 

Building 351 4.17 x 10-6 1.00 x 10-7 39 AW23 4.27 x 10-6 

Building 351A 4.73 x 10-6 1.00 x 10-4 39 AY23 4.83 x 10-6 

Building 364 Site 2.15 x 10-5 1.00 x 10-4 39 AY23 1.22 x 10-4 

Building 365 Site 2.43 x 10-5 3.00 x 10-8 39 AY24 2.43 x 10-5 
Building 366/351B 
Site 3.46 x 10-6 Not Evaluated 39 AV22 3.46 x 10-6 

Building 383 4.35 x 10-5 2.00 x 10-6 DMI-1 BH23 4.55 x 10-5 

Building 401 1.34 x 10-6 Not Evaluated 30A AQ23 1.34 x 10-6 

Building 408 Site 2.13 x 10-4 Not Evaluated 38 AX27 2.13 x 10-4 

Building 411 9.26 x 10-6 1.00 x 10-6 38 AW25 1.03 x 10-5 

Building 813 2.77 x 10-7 5.00 x 10-6 A  5.28 x 10-6 

Building 819 3.18 x 10-6 5.00 x 10-6 A  8.18 x 10-6 

Gun Mole Pier 3.42 x 10-5 3.00 x 10-5 DMI-1 BB24, BL24 6.42 x 10-5 
NRDL Site on Mahan 
Street 

3.42 x 10-5 Not Evaluated DMI-1 BE27, BF27 3.42 x 10-5 

Sanitary Sewers 4.54 x 10-5 1.00 x 10-4 All Blocks AY23 1.45 x 10-4 

Storm Drains 4.54 x 10-5 1.00 x 10-4 All Blocks AY23 1.45 x 10-4 

Notes: 
a  Chemical risk was taken from Revised FS for Parcel D, Tables B-19 and B-20. 
b  Excess lifetime carcinogen risk 

Abbreviations and Acronyms: 

NRDL – Naval Radiological Defense Laboratory 
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Appendix B, Revised FS for Parcel D B-39 

IR-71 risk plume, and non-plume exposure areas, respectively.  Figure B3-4 of Attachment B3 
shows the results of the groundwater evaluation for the construction worker receptor.  

B9.0  UNCERTAINTY ANALYSIS 

Varying degrees of uncertainty at each stage of the HHRA arise from assumptions made in the 
risk assessment and the limitations of the data used to calculate risks.  Uncertainty and 
variability are also inherent in the exposure assessment, toxicity values, and risk 
characterization.  Table B-24 lists both general and site-specific uncertainties associated with 
this HHRA.   

The effect of uncertainties is overestimation or underestimation of the actual cancer risk or HI.  
In general, the risk assessment process is based on use of conservative (health-protective) 
assumptions that when combined, are intended to overestimate the actual risk.  However, a small 
possibility exists that risks were underestimated. 

The remainder of this discussion focuses on the following uncertainties specific to this HHRA:   

• The influence of metals in soil at or below ambient levels on this HHRA 

• Use of a SF for TCE developed by Cal/EPA, rather than the EPA provisional SF for 
TCE 

• Assumption that the exposure area for groundwater vapor intrusion risks is consistent 
with the risk plume boundaries delineated for groundwater COPCs 

• Dermal contact with groundwater for the residential exposure scenario 

• Use of generic, non-site-specific RBSLs to calculate risks from groundwater vapor 
intrusion. 

B9.1  METALS IN SOIL BELOW AMBIENT LEVELS 

To account for the contribution of naturally occurring concentrations of metals at HPS, both 
total risks and incremental risks were assessed for exposure to soil.  The total risk evaluation 
for soil included all chemicals regardless of concentration, except for the essential nutrients 
calcium, magnesium, potassium, and sodium.  For the incremental risk evaluation, the above 
essential nutrients and metals with maximum measured concentrations below HPALs were 
excluded as COPCs.  

The differences in risk and hazard results between the total risk evaluation and the incremental 
risk evaluation are attributed to the risks and hazards associated with ambient levels of metals at 
HPS.  At ambient concentrations (that is, HPALs), some metals at HPS are associated with 
cancer risks in excess of 1E-06 and noncancer hazards in excess of 1.0.  Table B-25 presents the 
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Appendix B, Revised FS for Parcel D B-40 

cancer risks and noncancer hazards associated with exposure to metals at concentrations equal to 
HPALs; risks and hazards are presented in this table for each of the exposure scenarios 
associated with planned reuse (residential, industrial, recreational).  As shown in Table B-25, the 
contribution of ambient levels of metals to cancer risk and HI estimates is significant.  For 
example, the cancer risk associated with residential exposure to arsenic at a concentration equal 
to the HPAL for arsenic (11.1 mg/kg) is 2.9E-04.  The HI associated with residential exposure to 
manganese at a concentration equal to the HPAL for manganese (1,431 mg/kg) is 1.7.  
Collectively, all metals at ambient levels contribute to a cancer risk of 3E-04 for a residential 
receptor, and 3E-05 for industrial and recreational receptors.  For noncancer hazards, metals at 
ambient levels collectively contribute to an HI of 11 for residential receptors, 0.2 for industrial 
receptors, and 0.7 for recreational receptors.   

This evaluation of risks and hazards associated with metals at HPALs shows that the total risk 
evaluation, which includes metals present at concentrations at or below HPALs, likely 
overestimates risks and hazards associated with Navy releases of chemicals, as concentrations of 
metals are at or below HPALs in many exposure areas at Parcel D.  While the incremental risk 
evaluation excludes risks and hazards from metals for which maximum concentrations do not 
exceed HPALs, the results of the incremental evaluation should be considered with the 
information contained in Table B-25, as the contribution of ambient levels to risks and hazards at 
HPS is significant for some metals. 

B9.2  SLOPE FACTOR FOR TCE 

As discussed in Section B6.0, the provisional cancer SFs derived by EPA (2001) for TCE, 
although more conservative than the SFs derived by Cal/EPA, were not used in the HHRA.  The 
draft risk assessment that is the basis for the provisional EPA SFs for TCE is being reviewed 
currently by the National Academy of Sciences, and as such, does not represent EPA policy.  For 
this HHRA, the SFs developed by Cal/EPA were used to evaluate cancer risks from exposure to 
TCE.  Uncertainties specific to the provisional cancer SFs for TCE were analyzed in this HHRA 
because the difference between the provisional SFs for TCE and the Cal/EPA SFs for TCE is 
significant, and can affect the risk results.  Attachment B7 contains a detailed discussion of the 
uncertainties associated with the SFs for TCE. 

B9.3  BOUNDARIES FOR VAPOR INTRUSION RISKS 

As discussed in Section B4.3.2, risk plume boundaries for evaluation of groundwater vapor 
intrusion were established based on delineation of volatile COPCs in the A-aquifer to 
nondetectable (below reporting limit) levels, and vapor intrusion risks were applied to each 
residential and industrial grid encompassed by the boundaries of the risk plumes.  This 
approach assumes that the exposure area for groundwater vapor intrusion risks is consistent 
with the risk plume boundaries; however; EPA states that it is reasonable to assume that 
subsurface vapors may migrate laterally up to 100 feet (EPA 2002a).  Figure B-8 portrays the 
potential lateral extent, or 100-foot “inhalation risk buffer zone” to which the groundwater 
vapor intrusion risks calculated for Parcel D may extend.  In this figure, the risk plume 

angela.carsner
Rectangle



 

Appendix B, Revised FS for Parcel D B-41 

boundaries delineated in Section B4.3.2 were expanded laterally in each direction by 100 feet 
to account for the distance that vapors may travel laterally from a groundwater source.  This 
inhalation risk buffer zone was also applied to non-plume well locations with volatile COPCs 
(see Figure B-8).   

Preferential pathways, which consist of utility conduits, subsurface drains, and buried pipelines 
that intersect vapor sources or vapor migration pathways, may allow subsurface vapors to 
migrate more than 100 feet laterally (EPA 2002a).  These preferential pathways are considered 
significant if they are associated with a high gas permeability and are of sufficient volume and 
proximity to a building such that the pathways may influence vapor intrusion into the building 
(EPA 2002a).  Figure B-9 shows the subsurface utilities at Parcel D; these utilities may influence 
the extent to which subsurface vapors may migrate beyond the 100-foot inhalation risk buffer 
zone depicted in Figure B-8. 

B9.4  DERMAL CONTACT WITH GROUNDWATER FOR RESIDENTIAL SCENARIO 

As discussed in Section B7.2, tap water PRGs were used in this HHRA to evaluate domestic use 
of groundwater for the residential receptor.  The tap water PRGs are used to evaluate residential 
exposure to groundwater from ingestion and from inhalation of VOCs released from 
groundwater to indoor air during household use.  The tap water PRGs are limited to an 
assessment of exposure to groundwater from the oral and inhalation exposure pathways, and do 
not account for exposure from the dermal exposure pathway.   

To address the uncertainties associated with exclusion of the dermal exposure pathway on the 
risk results for residential domestic use of groundwater, the potential for intake of COPCs from 
the dermal exposure pathway relative to intake of COPCs from the oral exposure pathway was 
evaluated using information provided in EPA (2004d) on the relative percentage of dermal 
exposure compared to oral exposures for non-volatile COPCs.  This information is presented in 
the table below for the non-volatile COPCs identified for the B-aquifer.  In this table, exposure 
from the oral route is represented by ingestion of two liters of water per day (EPA 2004d).  
Although several volatile COPCs were identified for the B-aquifer, partitioning risks between 
oral and dermal exposures for volatile COPCs is not necessary because the tap water PRGs 
account for the inhalation route of exposure.  Non-volatile COPCs for the B-aquifer were limited 
to metals.  Information was not available for two metals identified as COPCs for the B-aquifer, 
molybdenum and zinc.   

Chemical of  
Potential Concern Dermal/Oral (%)* 

Chemical of  
Potential Concern Dermal/Oral (%)* 

Barium 7.5 Nickel 2.6 

Chromium 40 Selenium 1.8 

Manganese 8.8 Vanadium 20 

Source:  EPA (2004d) 
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Appendix B, Revised FS for Parcel D B-42 

This evaluation shows that risks from exposure to groundwater in the B-aquifer, which were 
calculated using a risk-based screening assessment and EPA Region 9 tap water PRGs, may be 
slightly to moderately underestimated for some metals in the B-aquifer (from 1.8 for selenium to 
40 percent for chromium).  The potential for dermal noncancer hazards was assessed for the 
B-aquifer by applying the percentages above to the calculated dermal HIs for the B-aquifer 
(shown on Table B3-21 of Attachment B3); this assessment showed that none of the 
chemical-specific HIs calculated for each of the non-volatile COPCs in the B-aquifer 
(see Table B3-21 of Attachment B3) would exceed a threshold HI of 1.0.  This assessment did 
not evaluate cancer risks because none of the non-volatile COPCs identified for the B-aquifer is 
associated with cancer effects. 

B9.5  SCREENING LEVELS FOR GROUNDWATER VAPOR INTRUSION  

Based on meetings between EPA, DTSC, and Navy in 2003 and 2004, VI-RBSLs that are based 
on the generic screening concentrations provided in Table 2c of EPA (2002a) were used in this 
HHRA to calculate risks for the groundwater vapor intrusion exposure pathway.  This approach 
was used in lieu of site-specific modeling with the Johnson-Ettinger (1991) vapor model because 
the EPA (2002a) model assumptions (such a depth to groundwater and soil physical properties) 
used to calculate the generic screening criteria are similar to the properties of soil and 
groundwater at HPS.  Site conditions at HPS (shallow depth to groundwater and coarse soils; see 
Section 2.0 of the Parcel D Revised FS Report) do not differ significantly enough from 
conditions assumed for the generic screening values to warrant detailed modeling using the 
Johnson-Ettinger model.   

To evaluate whether use of the generic values would represent conditions at HPS and would not 
result in a significant overestimate of potential risks, the Navy evaluated risks from vapor 
intrusion for selected groundwater risk plumes at HPS using both generic EPA (2002a) 
risk-based screening values for vapor intrusion and site-specific modeling.  The results of this 
evaluation showed that risks calculated ratiometrically using generic EPA risk-based vapor 
intrusion screening values are comparable to site-specific risks calculated using the 
Johnson-Ettinger model adjusted for HPS-specific values for depth to groundwater and physical 
properties of the soil.  Risks calculated using the generic EPA screening values were higher than 
modeled results by approximately a factor of two.  The difference results from an assumed 
basement exposure scenario in the generic EPA screening values, whereas the modeled results 
were based on a slab-on-grade exposure scenario because of the shallow depth to groundwater at 
HPS (roughly 7 to 8 feet bgs).  This difference is not considered significant for risk results, 
which are represented by order-of-magnitude estimates.   
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TABLE H-1: SURFACE WATER QUALITY CRITERIA FOR THE SAN FRANCISCO BAY 
Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California 

San Francisco Bay 

Basin Plan" (µg/L) 
C: 
0 

:;::; 
E c "' Analyte Monitored Under * 
., 
" Naval Station Treasure Island i C: 
0 

Groundwater Program Pseudonym () u.. 

1, 1, 1-Trichloroethane -- --
1,1,2,2-Tetrachloroethane -- --
1, 1-Dichloroethene 1, 1-Dichloroethylene -- --
1,2,4,5-Tetrachlorobenzene -- --
1,2,4-Trichlorobenzene -- --
1,2-Dich lorobenzene -- --
1,2-Dichloroethane - --
1,2-Dich loroethene (total) 1,2-Dichloroethene -- --
1,2-Dich loropropane Propylene dichloride -- --
1,3-Dicb lorobenzene -- --- · --·- - ---
1,3-Dichloropropene (total) -- -
1,4-Dichlorobenzene -- --
2,4-Dinitrophenol - --
2,4-Dinitrotoluene -- -
2,6-Dinitrotoluene -- --
2-Chloronaphthalene -- --
2-Nitrophenol Nitrophenol -- --
4,4'-DDD 2,4-DDD; DOD -- --
4,4'-DDE 2,4-DDE -- --
4,4'-DDT -- -
4,6-Din itro-2-methylphenol 4,6-Dinitro-o-cresol -- --
4-Amino-2,6-dinitrotoluene Dinitrotoluenes; 4-Methyl-3,5-dinitroaniline -- --
4-Nitrophenol -- --
Acenaphthene -- ----- ----

Acenaphthylene - --
Aldrin - --
Alpha-chlordane Chlordane -- --
Anthracene - --
Aroclor 1016 Polychlorinated biphenyls (PCBs) -- --
Aroclor 1221 Polychlorinated biphenyls (PCBs) -- --
Aroclor 1232 Polychlorinated biphenyls (PCBs) -- --
Aroclor 1242 Polychlorinated biphenyls (PCBs) -- --
Aroclor 1248 Polychlorinated biphenyls (PCBs) -- --
Aroclor 1254 Polych lorinated biphenyls (PCBs) -- --
Aroclor 1260 -- Polychlorinated biphenyls (PCBs) -- --
Arsenic 36 b 
Atrazine -- --
Benzene -- --
Benzo(a)anthracene -- --
Benzo(a)pyrene -- -· 
Benzo(b )fluoranthene -- --
Benzo(g,h,i)perylene -- --
Benzo(k)fluoranthene -- --
Bromochloromethane -- --
Bromodichloromethane -- --
Bromoform -- -
Bromomethane -- --
Butvlbenzvlphthalate ___ n-Bl!_tyl benzyl phthalate --
Cadmium --

--- ·-----
9.3 b 

Carbon tetrachloride -- --
Chlordane 
Chlorobenzene Monochlorobenzene -- --
Chloroform -- -
Chloromethane -- -
Chromium (total) 50(VI) b,o 

Appendix H, Revised FS for Parcel D 

California Toxics Rule Criteria for Enclosed Bays and Estuaries" (µg/L) 

Instantaneous 
Chronicg Acute9 Maximum 

C: C: - C: -C: 
~ 0 C: 0 

~ 
0 :;::; 0 

.; ~ E 0 ~ "' "' c ~ "' C: 

* 
C: 

0 c * 
C: J!! ., ., ., C> 

" " 
., 

" ~ 
., 0 

i C " C C: C: ~ " 0 C: 
C: 0 0 0 C: 0 

() () 
C> 0 0 () 0 0 u.. N 

() u.. () u.. 

-- -- -- -- - -- -- --
-- -- - -- -- -- -- --

-- -- -- -- -- -- -- --
-- -- -- -- -- -- -- --
-- -- -- -- -- -- -- --
-- -- -- -- -- -- -- --
-- -- -- -- -- -- -- --
-- -- -- -- -- - -- --
-- -- _, -- -- -- -- --
- - -- -- -- - -- --- -- ---- - ---
-- - -- -- -- - -- --
- - -- -- -- - -- -
-- -- -- -- -- -- -- --
-- -- -- -- -- -- -- --
-- -- -- -- -- -- -- --
- -- - -- -- -- -- --

-- -- -- -- -- -- -- --
-- -- - -- -- -- -- --
-- -- -- -- -- -- -- -

0.001 (114) 0.13 -- -- -- -- --
-- -- -- -- -- -- -- --
-- -- -- -- -- -- -- --
-- -- -- -- -- -- -- --
- -- -- -- -- -- ---- _.____ __ - --
-- -- -- -- - -- -- --
- -· -- -- -- 1.3 -- II 

0.004 (114) -- -- -- 0.09 - --
-- -- -- -- -- - -- --

0.03 rr -- -- -- -- -- --
0.03 rr -- -- -- -- -- --

0.03 rr -- -- -- -- -- --
0.03 rr -- -- -- -- -- --
0.03 rr -- -- -- -- -- --
0.03 rr - -- -- -- -- --
0.03 rr -- -- -- -- -- --- -
36 mm,oo 69 -- mm,oo -- -- --
-- ·- -- -- -- -- -- --
- -- -- -- -- -- -- --
-- -- -- -- -- -- - -
- -- -- -- -- - - --
- -- -- -- -- - -- -
- -- -- -- ·- -- -- --
-- -- -- -- -- -- -- -
-- -- - -- -- -- -- --
-- -- -- -- -- -- -- --
-- ·- - -- -- -- -- --
-- -- -- -- -- -- -- --
-- -- -- -- -- -- --~ - --- -

(1,142) - 42 -
9.3 -- (1 , 142) -- -- --
-- -- -- -- -- -- -- --

0.004 (114) -- -- -- 0.09 0.009 -

-- -- -- --
-- - -- -- -- -- -- --
-- -- - -- -- -- -- --

50(VI) 0 1100 <Vil -- -- -- -- --
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National Recommended Water Quality Criteria 
k National Ambient Water Quality Criteria (AWQC) for Protection 

(µg/L) of Saltwater Aquatic Life 
1 
(µg/L) 

Saltwater Aquatic Life Lowest Observed Effect Level (LOEL) Other Criteria 
(footnotes 

Indicate source) Selected Water 
Chronlc9 Acute9 Chronic 

h 
Acute

1 
Othe~ (µg/L) Quality Criteria 

C: C: - C: C: - C: (µg/L) 0 0 C: 0 0 C: 0 

~ ~ 
0 :;::; ! 0 

~ ~ E ~ "' "' c "' "' c "' "' C: J!! C: 
0 * 

J!! C: 
0 * * * 

., ., C: ., ., C: ., ... 
" 

0 

" 
., 

" 
0 

" 
., 

" C 

i '6 i i 
., C C: 0 C: ~ " C: C: ~ " C: ,::. 0 0 0 C: 0 0 C: 0 

() 0 () 
C> 0 () 0 () 

C> 0 () 0 0 u.. N 
() u.. u.. N 

() u.. u.. u.. 

-- -- -- -- -- -- 31 ,200 6,240 -- -- -- -- -- 6,240 
-- -- -- -- -- - -- 9,020 1,804 -- -- -- -- -- 1804 
-- -- -- -- -- - -- 224,000 44800 (27) -- -- -- -- 44,800 

- -- 250 50 (22) 50 (22.23) -- -- 50 
-- -- -- -- -- 129 (22) 160 -- (22) -- -- -- -- 129 
-- -- -- -- -- 129 (22) 1,970 -- (24) -- -- -- -- 129 
-- -- -- -- -- - - 113,000 22,600 -- -- -- -- -- 22,600 
-- -- -- -- - -- -- 224,000 44,800 (27) -- -- -- - 44,800 
-- -- -- -- -- 3,040 (28) 10,300 -- (28) -- -- 3,040 
-- -- -- -- -- 129 (22) 1,970 -- (24L 

~ 
-- - 129 --- - - --- -- -- -- -- -- -- 790 158 (29) -- -- -- -- 158 

-- -- -- -- - 129 (22) 1,970 -- (24) -- -- -- - 129 
-- -- -- -- -- -- -- 230 46 (88) 150 (38,88) -- -- 46 
-- -- -- -- -- -- -- 590 118 (53) 370 (53, 82) -- -- 118 
-- -- -- -- -- -- -- 590 118 (53) 370 (53, 82\ -- -- 118 
-- -- -- -- -- -- -- 7.5 1.5 (48) - -- -- -- 1.5 
-- -- -- -- -- -- -- 4,850 970 (88) -- -- -- -- 970 
-- -- -- -- -- -- -- 3.6 0.72 -- -- -- -- -- .72 
-- -- -- -- -- -- -- 14 2.8 -- -- -- -- -- 2.8 

0.001 G,aa,ii 0.13 -- G,ii -- -- -- -- -- -- -- -- -- .001 
-- -- - -- -- - -- 4,850 970 (88) -- -- -- -- 970 
-- -- -- -- -· - - 590 118 -- 370 (82) -- -- 118 
-- -- -- -- -- - - 4,850 970 (88) -- -- -- -- 970 
-- -- -- -- -- - 11Q - 970 -- -- ~ ~00 (~) -- -- 710 ---- -- - - --- -- -- -- -- -- -- 300 60 (52) -- -- -- -- 60 
-- ·- 1.3 0.26 G -- -- -- -- -- -- -- -- -- .26 

0.004 G,aa,o 0.09 -- G,o -- - -- -- -- -- -- -- -- .004 
-- -- -- -- -- -- -- 300 60 (52) -- -- -- -- 60 

0.03 N,aa -- -- -- -- -- 10 -- -- -- -- -- -- .03 
0.03 N,aa -- -- -- -- -- 10 -- -- -- -- -- -- .03 
0.03 N,aa -- -- - -- -- 10 -- -- -- -- -- -- .03 
0.03 N,aa -- -- -- -- -- 10 -- -- -- -- -- -- .03 
0.03 N,aa -- -- -- -- -- 10 -- -- -- -- -- -- .03 
0.03 N,aa -- -- -- -- -- 10 -- ·- -- -- -- -- .03 
0.03 N,aa -- -- -- -- -- 10 -- -- -- -- -- -- .03 - ----- --- - - - - -· 
36 A,D,bb 69 -- A,D,bb - -- 2,319 -- (95) 13 (6) -- -- 36 
11 r,(68) 310 -- r,(68) - -- -- -- -- -- -- -- -- 11 
-- -- -- -- -- -- - 5,100 -- -- 700 -- -- -- 700 
-- -- -- -- -- -- -- 300 60 (52) -- -- -- -- 60 
-- .. -- -- -- -- -- 300 60 (52) -- -- -- -· 60 
-- -- -- -- -- -- - 300 60 (52) -- -- -- -- 60 
-- -- -- -- -- -- -- 300 60 (52) -- -- -- -- 60 
-- -- -- -- -- -- -- 300 60 (52) -- -- -- -- 60 
-- -- -- -- -- 6,400 (20) 12,000 -- (20) 11,500 (20, 83) -- -- 6,400 
-- -- -- -- -- 6,400 (20) 12,000 -- (20) 11,500 (20, 83) -- -- 6,400 
-- -- -- -- -- 6,400 (20) 12,000 -- (20) 11,500 (20, 83) -- -- 6,400 
-- -- -- -- -- 6,400 (20) 12,000 -- (20) 11,500 (20, 83) -- -- 6,400 
-- - - -- -- -- -- -- 2,944 588.8 (i~ ~ 3.-4 _ (38, 45) -- -- 588.8 ----- ~ ---- -- -

8.8 D,bb,gg 40 -- D,bb,gg - -- -- - -- -- -- -- -- 8.8 
-- -- -- -- - 6,400 (20) 50,000 -- -- 11,500 (20, 82) -- -- 6,400 

0.004 G,aa 0.09 0.009 G -- ·- -- - -- -- -- -- -- .004 
- -- -- -- - 129 (22) 160 -- (22) -- -- -- - 129 
- -- -- - - 6,400 (20) 12,000 -- (20) 11,500 (20, 82) -- - 6,400 
- -- -- -- -- 6,400 (20) 12,000 -- (20) 11 ,500 (20, 82) -- - 6,400 

50/VI\ D,bb,o 1100 (VI) -- D,bb,o -- -- -- -- -- -- -- -- -- 50 
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TABLE H-1:  SURFACE WATER QUALITY CRITERIA FOR THE SAN FRANCISCO BAY (CONTINUED)
Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

Analyte Monitored Under
Naval Station Treasure Island

Groundwater Program Pseudonym   C
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San Francisco Bay

Basin Plana (µg/L) OtherjAcuteiChronicg Acuteg

Saltwater Aquatic Life

Chronich 
Selected Water 
Quality Criteria 

(µg/L)

National Ambient Water Quality Criteria (AWQC) for Protection 

of Saltwater Aquatic Lifei (µg/L)
California Toxics Rule Criteria for Enclosed Bays and Estuariese (µg/L) 

Chronicg Acuteg
Instantaneous 

Maximum

National Recommended Water Quality Criteriak  

(µg/L)

Other Criteria 
(footnotes 

indicate source) 
(µg/L)

Lowest Observed Effect Level (LOEL)

Chrysene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 300 60 (52) -- -- -- -- 60
Cis-1,2-dichloroethene Cis-1,2-dichloroethylene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 224,000 44,800 (27) -- -- -- -- 44,800
Copper 4.9 c 3.1 nn, oo 4.8 -- oo -- -- -- 3.1 D,cc,ff 4.8 -- D,cc,ff -- -- -- -- -- -- -- -- -- 3.1
Cyanide 5 c 1 pp 1 -- pp -- -- -- 1 Q,bb 1 -- Q,bb -- -- -- -- -- -- -- 1
Dibenz(a,h)anthracene 1,2:5,6-Dibenzanthracene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 300 60 (52) -- -- -- -- 60
Dibromochloromethane -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 6,400 (20) 12,000 -- (20) 11,500 (20, 83) -- -- 6,400
Dieldrin -- -- 0.0019 (114), ll -- -- -- 0.71 -- ll 0.0019 G,aa 0.71 .142 G -- -- -- -- -- -- -- -- -- .142
Diethylphthalate -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 2,944 588.8 (45) 3.4 (38, 45) -- -- 588.8
Dimethylphthalate -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 2,944 -- (45) 3.4 (38, 45) -- -- 3.4
Di-n-butylphthalate Dibutyl phthalate -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 2,944 588.8 (45) 3.4 (38, 45) -- -- 588.8
Di-n-octylphthalate Bis-n-octyl phthalate -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 2,944 588.8 (45) 3.4 (38, 45) -- -- 588.8
Endosulfan I Endosulfan (alpha) -- -- 0.0087 ll -- -- -- 0.034 -- (115), ll 0.0087 G,Y,o 0.034 -- G,Y,o -- -- -- -- -- -- -- -- -- 0.0087
Endosulfan II Endosulfan (beta) -- -- 0.0087 ll -- -- -- 0.034 -- (115), ll 0.0087 G,Y,o 0.034 -- G,Y,o -- -- -- -- -- -- -- -- -- 0.0087
Endrin -- -- 0.0023 (114), ll -- -- -- 0.037 -- ll 0.0023 G,aa 0.037 -- G -- -- -- -- -- -- -- -- -- 0.0023
Ethylbenzene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 430 86 -- -- -- -- -- 86
Fluoranthene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 16 -- 40 -- -- -- -- -- -- 16
Fluorene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 300 60 (52) -- -- -- -- 60
Gamma-BHC (lindane) Gamma-Benzene hexachloride -- -- -- -- -- -- -- 0.16 -- ll -- -- 0.16 0.032 G -- -- -- -- -- -- -- -- -- .032
Gamma-chlordane Chlordane -- -- 0.004 (114) -- -- -- 0.09 -- -- 0.004 G,aa,o 0.09 -- G,o -- -- -- -- -- -- -- -- -- .004
Heptachlor -- -- 0.0036 (114) ll -- -- 0.053 -- ll 0.0036 G,aa 0.053 -- G -- -- -- -- -- -- -- -- -- .0036
Heptachlor epoxide -- -- 0.0036 (114) ll -- 0.053 -- ll 0.0036 G,V,aa 0.053 -- G,V -- -- -- -- -- -- -- -- -- .0036
Hexachlorobenzene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 129 (22) 160 -- (22) -- -- -- -- 129
Hexachlorobutadiene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 32 6.4 -- -- -- -- -- 6.4
Hexachlorocyclopentadiene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 7.0 1.4 -- -- -- -- -- 1.4
Hexachloroethane -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 940 188 -- -- -- -- -- 188
Indeno(1,2,3-cd)pyrene Ideno(1,2,3-cd)pyrene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 300 60 (52) -- -- -- -- 60
Isophorone -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 12,900 2,580 -- -- -- -- -- 2,580
Lead 5.6 b 8.1 (1, 142), m 210 -- (1, 142), m -- -- -- 8.1 D,bb 210 -- D,bb -- -- -- -- -- -- -- -- -- 5.6
Mercury Mercury, inorganic 0.025 b -- -- -- -- -- -- -- -- 0.94 D,ee,hh 1.8 -- D,ee,hh -- -- -- -- -- -- -- -- -- 0.025
Methoxychlor -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 0.003 (51),f 0.003
Methyl-tert-butyl-ether Methyl t-butyl ether (MTBE), Methyl tertiary -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 8,000 p 8,000
Methylene chloride Dichloromethane -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 6,400 (20) 12,000 -- (20) 11,500 (20, 82) -- -- 6,400
Mirex -- -- -- -- -- -- -- -- -- -- 0.001 F -- -- -- -- -- -- -- -- -- -- -- -- 0.001
Naphthalene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 2,350 470 -- -- -- -- -- 470
Nickel 8.3 b 8.2 (2, 142), oo 74 -- (1, 142), oo -- -- -- 8.2 D,bb 74 -- D,bb -- -- -- -- -- -- -- -- -- 8.2
Nitrobenzene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 6,680 1,336 -- -- -- -- -- 1,336
N-Nitroso-di-n-propylamine N-Nitrosodi-n-propylamine; N-Nitrosodi -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 3,300,000 660,000 (56) -- -- -- -- 660,000
N-nitrosodiphenylamine -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 3,300,000 660,000 (56) -- -- -- -- 660,000
Pentachlorophenol -- -- 7.9 -- 13 -- -- -- -- -- 7.9 bb 13 -- bb -- -- -- -- -- -- -- -- -- 7.9
Phenanthrene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 300 60 (52) -- -- -- -- 60
Phenol -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 5,800 1,160 -- -- -- -- -- 1,160
Pyrene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 300 60 (52) -- -- -- -- 60
Selenium -- -- 71 (1, 142) 290 -- (1, 142) -- -- -- 71 D,bb,dd 290 -- D,bb,dd -- -- -- -- -- -- -- -- -- 71
Silver 2.3 d -- -- 1.9 0.38 (1, 142) -- -- -- -- -- 1.9 0.38 D,G -- -- -- -- -- -- -- -- -- 0.38
Sulfide Sulfide-Hydrogen Sulfide -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 0.2 (51),f 0.2
Tetrachloroethene Tetrachloroethylene (PCE) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 450 -- 10,200 -- -- -- -- -- -- 450
Thallium -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 2,130 426 -- -- -- -- -- 426
Toluene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 5,000 -- 6,300 -- -- -- -- -- -- 5,000
Toxaphene -- -- 0.0002 -- 0.21 -- -- -- -- -- 0.0002 aa 0.21 -- -- -- -- -- -- -- -- -- -- -- 0.0002
TPH-Diesel Diesel range organics; Diesel Fuel; Diesel -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1,400 q 1,400
TPH-Gasoline Gasoline range organics; Gasoline -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1,400 q 1,400
TPH-Motor Oil Motor oil; motor oil range organics -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1,400 q 1,400
trans-1,2-Dichloroethene trans-1,2-Dichloroethylene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 224,000 44,800 (27) -- -- -- -- 44,800
Trichloroethene Trichloroethylene (TCE) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 2,000 400 -- -- -- -- -- 400
Zinc 58 c 81 mm, oo 90 -- oo -- -- -- 81 D,bb 90 -- D,bb -- -- -- -- -- -- -- -- -- 81
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TABLE H-1:  SURFACE WATER QUALITY CRITERIA FOR THE SAN FRANCISCO BAY (CONTINUED)
Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

Notes: Values shaded are those selected as screening criteria.
Footnotes and references are detailed below.

-- No criterion available
ug/L Microgram per liter
BHC Benzene Hexachloride (Lindane)
DDD Dichlorodiphenyldichloroethane
DDE 1,1-dichloro-2,2-bis(p-chlorophenyl)ethylene
DDT 1,1,1-Trichloro-2,2-bis(p-chlorophenyl)ethane
TPH Total petroleum hydrocarbons

Footnotes:
a

b
c
d
e
f Criterion made more suitably protective by means of standard convention of lowering acute values by 80 percent and instantaneous values by 90 percent to make them more appropriate for use under chronic exposure scenarios.    
g

h
i
j

k
l From "Final Technical Memorandum Estimation of Ambient Concentrations of Metals in Groundwater" (Tetra Tech 2001)

m

o
p Water Board 1998
q Tetra Tech EM Inc. 1999
r Water Board 2000 

A

D

F
G

N This criterion applies to total polychlorinated biphenyls (e.g. the sum of all congener or all isomer or homolog or Aroclor analyses.)
Q
V
Y

aa

bb

cc
dd

ee

ff
gg
hh

ii

The deviation of this value is presented in the Red Book (EPA 440/9-76-023, July 1976).

From "Establishment of Numeric Criteria for Priority Toxic Pollutants for the State of California" (CTR) (EPA 2000) and "Water Quality Control Plan, San Francisco Bay Basin Region" (Water Board 1995).  The most appropriate criteria were used. 

EPA is actively working on this criterion, and so this recommended water quality criterion may change substantially in the near future.
This recommended water quality criterion was derived in Ambient Water Quality Criteria Saltwater Copper Addendum (draft, April 14, 1995) and was promulgated in the Interim final National Toxics Rule (60 FR 22228-222237, May 4, 1995).

EPA National "AWQC Lowest Observed Effect Level (Chronic)" (Water Board 2000)
EPA National "AWQC Lowest Observed Effect Level (Acute)" (Water Board 2000)
EPA National "AWQC Lowest Observed Effect Level (Other)" (Water Board 2000)
From "National Recommended Water Quality Criteria: 2002" (EPA 2002a) and "Revision of National Recommended Water Quality Criteria." (EPA 2002b), unless otherwise noted.

Detailed application of this toxicity criterion may require the review and/or summation of analyte isomer, congener, or speciation results, as applicable.  Please see applicable regulatory agency source document for additional detail.

This recommended water quality criterion was derived from data for arsenic (III), but is applied here to total arsenic, which might imply that arsenic (III) and arsenic (V) are equally toxic to aquatic life and that their toxicities are additive.  In the arsenic criteria document (EPA 440/5-84-033, 
January 1985), Species Mean Acute Values (SMAVs) are given for both arsenic (III) and arsenic (V) for five species, and the ratios of the SMAVs for each species range from 0.6 to 1.7.  Chronic values are available for both arsenic (III) and arsenic (V) for one species; for the fathead minnow, 
the chronic value for arsenic (V) is 0.29 times the chronic value for arsenic (III).  No data are known to be available concerning whether the toxicities of the forms of arsenic to aquatic organisms are additive.

California Environmental Protection Agency, Regional Water Quality Control Board, San Francisco Bay Area Region (Water Board). 1995. "San Francisco Bay Basin Plan Water Quality Control Plan." June 21.  Table 3-3 Water Quality Objectives for Toxic Pollutants for Surface Water With 
Salinities Greater Than 5 Parts Per Billion. 

The following lettered footnotes are derived from EPA "National Recommended Water Quality Criteria:  2002" (EPA 2002a), Table 1 - Priority Toxic Pollutants:

An acute criterion (EPA identified as Criteria Maximum Concentration [CMC]) is an estimate of the highest concentration of a material in surface water to which an aquatic community can be exposed briefly without resulting in an unacceptable effect.  The chronic concentration (EPA 
identified as Criterion Continuous Concentration [CCC]) is an estimate of the highest concentration of a material in surface water to which an aquatic community can be exposed indefinitely without resulting in an unacceptable effect.  The CMC and CCC are just two if the six parts of an 
aquatic life criterion; the other four parts are the acute averaging period, chronic averaging period, acute frequency of allowed exceedance, and chronic frequency of allowed exceedance.  Because 304(a) aquatic life criteria are national guidance, they are intended to be protective of the 
vast majority of the aquatic communities in the United States (EPA 2002a).  

In instances where criteria from "Establishment of Numeric Criteria for Priority Toxic Pollutants for the State of California" (EPA 2000) refer to the "Water Quality Control Plan, San Francisco Bay Basin Region" (Water Board 1995), Water Board 1995 criteria were used.  The Water Board 
1995 criteria are distinguished by an "m"  in the footnote column.

From Water Board "Basin Plan" 4-Day Average (Chronic)
From Water Board "Basin Plan" 24-Hour and 1-Hour Average (Acute)
From Water Board "Basin Plan" Instantaneous Maximum

This criterion applies to DDT and its metabolites (that is, the total concentration of DDT and its metabolites should not exceed this value.)

When the concentration of dissolved organic carbon is elevated, copper is substantially less toxic, and use of Water-Effect Rations might be appropriate.

Freshwater and saltwater criteria for metals are expressed in terms of the dissolved metal in the water column.  The recommended water quality criteria value was calculated by using the previous 304(a) aquatic life criteria expressed in terms of total recoverable metal, and multiplying it by a 
conversion factor (CF).  The term "Conversion Factor" (CF) represents the recommended conversion factor for converting a metal criterion expressed as the total recoverable fraction in the water column to a criterion expressed as the dissolved fraction in the water column.  (Conversion Factors 
for saltwater CCCs are currently unavailable.  Conversion factors derived for saltwater CMCs have been used for both saltwater CMCs and CCCs).  See "Office of Water Policy and Technical Guidance on Interpretation and Implementation of Aquatic Life Metals Criteria,"  October 1, 1993, by 
Martha G. Prothro, Acting Assistant Administrator for Water, available from the Water Resource center, USEPA, 401 M St., SW, mail code RC4100, Washington DC 20460; and 40CFR 131.36(b)(1).  Conversion Factors applied in the table can be found in Appendix A to the Preamble - 
Conversion Factors for Dissolved Metals.

This criterion is based on a 304(a) aquatic life criterion issued in 1980 or 1986, and was issued in one of the following documents :  Aldrin/Dieldrin (EPA 440/5-80-019), Chlordane (EPA 440/5-80-027), DDT (EPA 440/5-80-038), Endrin (EPA 4405-80-047), Heptachlor (EPA 440/5-80-052), 
Polychlorinated biphenyls (EPA 440/5-80-068), Toxaphene (EPA 440/5-86-006).  This CCC is currently based on the Final Residue Value (FRV) procedure.  Since the publication of the Great Lakes Aquatic Life Criteria Guidelines in 1995 (60 FR 15393-15399, March 23, 1995), the EPA no 
longer uses the Final Residue Value procedure for deriving CCCs for new or revised 304(a) aquatic life criteria.  Therefore, the EPA anticipates that future revisions of this CCC will not be based on FRV procedure.
This water quality criterion is based on a 304(a) aquatic life criterion that was derived using the 1985 Guidelines ( Guidelines for Deriving Numerical National Water Quality Criteria for the Protection of Aquatic Organisms and Their Uses, PB85-227046, January 1985) and was issued in one of the 
following criteria documents:  Arsenic (EPA 440/5-84-033), Cadmium (EPA 882-R-01-001), Chromium (EPA 440/5-84-029), Copper (EPA 440/5-84-031), Cyanide (EPA 440/5-84-028), Lead (EPA 440/5-84-027), Nickel (EPA 440/5-86-004), Pentachlorophenol (EPA 440/5-86-009), Toxaphene 
(EPA 440/5-86-006), Zinc (EPA 440/5-87-003).

This recommended water quality criterion was derived from data for inorganic mercury (II), but is applied here to total mercury.  If a substantial portion of the mercury in the water column is methylmercury, this criterion will probably be under protective.  In addition, even though inorganic mercury 
is converted to methylmercury, and methylmercury bioaccumulates to a great extent, this criterion does not account for uptake via the food chain because sufficient data were not available when the criterion was derived.

This value was derived from data for endosulfan and is most appropriately applied to the sum of alpha-endosulfan and beta-endosulfan.

This recommended water quality criterion was derived on page 43 of the mercury document (EPA 440/5-84-026, January1985).  The saltwater CCC of 0.025 µg/L given on page 23 of the criteria document is based on the Final Residue Value procedure in the 1985 Guidelines.  Since the 
publication of the Great Lakes Aquatic Life Criteria Guidelines in 1995 (60 FR 15393-15399, March 23, 1995), the Agency no longer uses the Final Residue Value procedure for deriving CCCs for new or revised 304(a) aquatic life criteria.

The selenium criteria document (EPA 440/5-87-006, September 1987) provides that if selenium is as toxic to saltwater fishes in the field as it is to freshwater fish in the field, the status of the fish community should be monitored whenever the concentration of selenium exceeds 5.0 mg/L in salt 
water because the saltwater CCC does not take into account uptake via the food chain.

The criterion is based on 304(a) aquatic life criterion issued in 1980 and was issued in one of the following documents:  Aldrin/Dieldrin (EPA 440/5-80-019), Chlordane (EPA 440/5-80-027), Dichlorodiphenyltrichloroethane (DDT) (EPA 440/5-80-38), Endosulfan (EPA 440/5-80-046), Endrin (EPA 
440/5-80-047), Heptachlor (EPA 440/5-80-052), Hexachlorocyclohexane (EPA 440/5-80-054), Silver (EPA 440/5-80-071),  The minimum data requirements and derivation procedures were different in the 1980 Guidelines than in the 1985 Guidelines. For example, a "CMC" derived using the 
1980 Guidelines was derived to be used as an instantaneous maximum.  If assessment is to be done using an averaging period, the values given should be divided by 2 to obtain a value that is more comparable to a CMC derived using the 1985 Guidelines.

This recommended water quality criterion is expressed as mg free cyanide (as CN)/L.
This value was derived from data for heptachlor, and the criteria document provides insufficient data to estimate the relative toxicities of heptachlor and heptachlor epoxide.
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TABLE H-1:  SURFACE WATER QUALITY CRITERIA FOR THE SAN FRANCISCO BAY (CONTINUED)
Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

ll

mm
nn

oo

pp

rr

1 Expressed as dissolved
2 Expressed as total recoverable
6 Pentavalent arsenic [As(V)] effects on plants.

20 For halomethanes
22 For chlorinated benzenes
23     Toxicity to a fish species exposed for 7.5 days
24 For dichlorobenzenes
27 For dichloroethylenes
28 For dichloropropanes
29 For dichloropropenes
38 Toxicity to algae occurs
45 For phthalate esters
48
51
52
53 For dinitrotoluenes
56 For nitrosamines
68
82
83 Adverse effects on a fish species exposed for 168 days.
88 For nitrophenols
95 For the pentavalent form

114
115
116
142 Criteria do not apply to waters subject to water quality objectives in Tables III-2A and III-2B of the San Francisco Bay Regional Water Quality Control Board's 1986 Basin Plan.
143 These criteria were promulgated for specific California waters in the National Toxics Rule.
144 The ambient level was set at or below the minimum reported detection limit.  
145

References:

Regional Water Quality Control Board (Water Board). 1995.  "San Francisco Bay Basin Plan."  San Francisco Bay Region.  June 21.
Water Board.  1998.  "Recommended Interim Water Quality Objectives (or Aquatic Life Criteria) for Methyl Tertiary-Butyl Ether (MTBE)."  San Francisco Bay Region.  October 1.
Water Board.  2000.  "A Compilation of Water Quality Goals."  Prepared by Jon B. Marshack, Central Valley Region.  August. 
Water Board.  2001.  "Water Quality Goals Update."  Central Valley Region.  April 18. 
Tetra Tech EM Inc.  1999.  “Draft Remedial Investigation Report, Site 12 Operable Unit, Naval Station Treasure Island, San Francisco, California.”  June 1. 
Tetra Tech EM Inc.  2001.  "Final Technical Memorandum Estimation of Ambient Concentrations of Metals in Groundwater, Naval Station Treasure Island, San Francisco, California."  March 30.
U.S. Environmental Protection Agency (EPA).  2000.  "Establishment of Numeric Criteria for Priority Toxic Pollutants for the State of California."  40 CFR Part 131, RIN 2040-AC44.  May 18.
EPA.  2002a.  "National Recommended Water Quality Criteria:  2002." EPA-822-R-02-047.  November.  

 EPA.  2002b.  "Revision of National Recommended Water Quality Criteria."  FRL-OW-7431-3.  December 27.

This criterion is based on 304(a) aquatic life criterion issued in 1980, and was issued in one of the following documents: Aldrin/ Dieldrin (EPA 440/5-80-019), Chlordane (EPA 440/5-80-027), DDT (EPA 440/5-80-038), Endosulfan (EPA 440/5-80-046), Endrin (EPA 440/5-80-047), 
Heptochlor (440/5-80-025), Hexachlorocyclohexane (EPA 440/5/80/054), Silver (EPA 440/5-80-071)  (originally footnote g in CTR).

These freshwater and saltwater criteria for metals are expressed in terms of dissolved fraction of the metal in the water column.  Criterion values were calculated by using EPA's Clean Water Act 304(a) guidance values (described in the total recoverable fraction) and then applying the 
conversion factors in 131.36(b)() and (2).

Draft/tentative/provisional; applies only to second value if more than one value is listed.

For chlorinated naphthalenes

A decrease in the number of algal cells occurs.

For polycyclic aromatic hydrocarbons
From U.S. Environmental Protection Agency, Quality Criteria for Water  (1976) "The Red Book." 

The following lettered footnotes are derived from EPA "Establishment of Numeric Criteria for Priority Toxic Pollutants for the State of California" (EPA 2000).

Criterion most appropriately applied to the sum of alpha-endosulfan and beta-endosulfan.
Developed as 24-hour average using 1980 EPA guidelines, but applied as 4-day average in the National Toxics Rule and/or Proposed California Toxics Rule.

No criterion for protection of human health from consumption of aquatic organisms (excluding water) was presented in the 1980 criteria document or in the 1986 Quality Criteria for Water.  Nevertheless, sufficient information was presented in the 1980 document to allow a calculation of a 
criterion, even though the results of such calculations were not shown in the document.

Criteria for these metals are expressed as a function of the water-effect ratio (WER) (originally footnote I in the CTR).

PCBs are a class of chemicals that include Aroclors 1242,1254,1221,1232,1248,1260, and 1016.  The aquatic life criteria apply to the sum of this set of seven Aroclors.

These criteria were promulgated for specific waters in California in the National Toxics Rule (NTR).  The specific waters to which the NTR criteria apply include Waters of the State defined as bays or estuaries, including the San Francisco Bay upstream to and including Suisun Bay and the 
Sacramento-San Joaquin Delta.  This section does not apply instead of the NTR for these criteria.

The ambient concentration represents the 95th percentile of the distribution.  Additionally, the 95th percentile of the distribution was calculated using distribution dependent formulae.  For normal and lognormal distributions, the 95th percentile calculation 
used the parameters of the best-fitted regression line drawn through the detected values on the probability plot.  For nonparametric distribution, the analytical formula was used (Gilbert 1987).

Gibert, R.O.  1987  Statistical Methods for Environmental Pollution Monitoring.  Van Nostrand Reinhold, New York.

Applies separately to Aroclors 1242, 1254, 1221, 1232, 1248, 1260, and 1016; based on carcinogenicity at 1-in-a-million risk level.

The following numbered footnotes are derived from "A Compilation of Water Quality Goals" (Water Board 2000).  These footnotes directly correlate with the source document.
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3.2  ENVIRONMENTAL EVALUATION 

Chemicals present in both the A-aquifer and the B-aquifer groundwater at Parcel D were 
evaluated to assess potential environmental impacts to the Bay.  This evaluation was completed 
as part of the derivation of trigger levels for chemicals that present a potential impact to the Bay 
in Appendix I.  The first step of this evaluation consisted of a screening-level comparison of 
chemical concentrations measured in groundwater to surface water criteria and HGAL (for 
metals only).  Appendix H lists available state and federal surface water criteria and summarizes 
the criteria selected for use in the screening-level evaluation.  Although complete exposure 
pathways from known groundwater plumes at Parcel D to the Bay are not known to currently 
exist, a potential threat to the Bay exists if chemicals currently present in groundwater at 
concentrations above the screening criteria reach the Bay.   

Concentrations of all chemicals detected in the A- and B-aquifers were compared to the selected 
screening criteria; those chemicals for which maximum concentrations exceeded screening 
criteria were identified as COPECs.  This comparison is shown in Appendix H, Section H3.0.  
As shown in these tables, 12 COPECs were identified as a result of this comparison (9 metals; a 
VOC, ethylbenzene; an SVOC, acenaphthylene; and cyanide). 

The next step of the environmental evaluation involved a well-by-well analysis of the analytical 
results for the 12 identified COPECs to assess potential threats to the Bay (see Appendix H, 
Section H3.0).  Based on this evaluation, chromium VI and nickel were identified as COCs in the 
A-aquifer based on the environmental evaluation in Appendix H.   

• Chromium VI is identified as a COC due to detections in both the defined plumes 
and in individual wells in the A-aquifer, which contain concentrations of this metal 
that consistently exceeded the surface water criteria.  The locations of the elevated 
chromium VI concentrations are mostly near IR-09 where there was a known source 
of chromium from painting operations.  Twenty-five samples contained 
concentrations exceeding the surface water criteria based on results from 171 
groundwater samples collected from the A-aquifer at Parcel D.  Consistent elevated 
concentrations of chromium VI were detected in wells IR09MW35A and IR09PPY1, 
and recent results exceeded the surface water screening criteria in groundwater from 
wells IR09MW63A and IR33MW61A.  Chromium VI is also present in several other 
A-aquifer wells at Parcel D, although it does not exceed the surface water criteria.  
No chromium VI was detected in samples collected from the B-aquifer.  The current 
locations of chromium VI in the A-aquifer groundwater at Parcel D are not near the 
Bay and do not appear to pose an immediate threat to the surface water. 
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• Nickel is identified as a COC due to detections in a single well that consistently 
exceeded surface water criteria, and historical detections of nickel in an adjacent well 
that also exceeded surface water criteria.  These concentrations of nickel indicate a 
localized area of nickel-impacted groundwater.  The source of the nickel is not 
known.  121 samples contained concentrations exceeding the surface water criteria, 
and 18 samples contained concentrations exceeding the HGAL for nickel, based on 
results from 275 groundwater samples collected at Parcel D.  Consistent elevated 
concentrations of nickel were detected in well IR09P043A and sporadic detections of 
nickel that exceeded the HGAL were detected in other nearby wells.  Nickel is also 
present in samples from several other A-aquifer wells at Parcel D.  However, results 
from these samples do not exceed the respective HGAL, indicating natural 
concentrations of nickel from the native and non-native soils in contact with the 
A-aquifer.  Nickel was not detected at concentrations exceeding the surface water 
criteria in the B-aquifer.  The current location of elevated nickel in the A-aquifer 
groundwater at Parcel D is not near the Bay and does not appear to pose an immediate 
threat to the surface water. 

The other 10 COPECs were not identified as COCs during the evaluation in Appendix H.  

3.3  REMEDIATION GOALS AND GROUNDWATER TRIGGER LEVELS 

Remediation goals were developed for the COCs identified for soil and groundwater, using the 
methodology described below.  In accordance with CERCLA guidance, development of 
remediation goals for soil was limited to the COCs identified based on the incremental risk 
evaluation, which excludes the risks posed by metals at concentrations below ambient levels.  
Remedial goals for groundwater were developed based on the results of the HHRA accounting for 
the HGAL levels. 

An ecological evaluation was performed to assess whether groundwater was impacting surface 
water.  Trigger levels were developed for this pathway as part of this ecological evaluation for 
groundwater plumes identified as potential risks to the surface water of the Bay.  The trigger levels 
are unique to each plume source, primarily based on the source width and the distance from the 
plume source to the Bay, and are a means of relating the surface water quality criteria to the 
groundwater.  As explained below, the trigger levels would provide a means to determine when 
further studies or remedial action may be required to protect the Bay.   

3.3.1  Soil 

Remediation goals for COCs in soil were selected based on a comparison of the COC-specific 
RBC, the laboratory practical quantitation limit (PQL) based on standard EPA analytical 
methods, and the HPAL (metals only).  The highest of these three concentrations was selected as 
the remediation goal for soil for each COC.  Exposure scenario-specific RBCs were calculated 
based on a target cancer risk level of 1 × 10-6 and target noncancer HI of 1.0, consistent with the 
exposure pathways and assumptions used in the HHRA to assess risks.  Table 3-16 presents the 
remediation goals for COCs in soil. 
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H1.0  INTRODUCTION 

This appendix summarizes the screening evaluation of chemicals detected in groundwater at 
Parcel D.  This evaluation was developed because chemicals in groundwater at Hunters Point 
Shipyard (HPS) have the potential to affect surface waters if they migrate and discharge to San 
Francisco Bay at sufficiently high concentrations.  Surface water quality criteria, such as the 
National Ambient Water Quality Criteria (NAWQC) and the California Toxics Rule (CTR), 
have been developed to protect the environment, including marine organisms, from effects 
caused by chemicals in surface water.  The beneficial uses of groundwater do not include 
maintenance of freshwater or marine organisms because these organisms do not live in 
groundwater.  No water quality criteria for the protection of organisms exist for groundwater; 
therefore, alternative water quality criteria for groundwater must be developed to evaluate the 
potential for chemicals in groundwater at HPS to result in effects to the bay.   

There are no surface water bodies on Parcel D; however, the Navy evaluated federal and state 
surface water quality criteria as potential applicable or relevant and appropriate requirements 
(ARAR) for Parcel D because groundwater discharges to the bay.  The Navy has concluded 
that the state standards promulgated in Table 3-3 of the Water Quality Control Plan for the San 
Francisco Bay Basin (Basin Plan) and the federal standards promulgated in the CTR are 
potential ARARs for the A- and B-aquifers at Parcel D to be met at the interface of 
groundwater and the bay.  Conversely, the Navy has concluded that the guidelines in the 
National Recommended Water Quality Criteria (NRWQC) (U.S. Environmental Protection 
Agency [EPA] 2006) and the NAWQC are not ARARs for the interface of the A- and B-
aquifer groundwater and the bay because other standards (such as Table 3-3 and CTR) are 
better suited to Parcel D.  (Refer to Section D2.1.3 in Appendix D for a detailed discussion of 
ARARs for surface water.)  All of these standards apply to surface water; none of them applies 
to groundwater.  Therefore, these potential ARARs for surface water would be applied to the 
surface water at the interface of A- and B-aquifer groundwater but would not be used to set 
cleanup standards for in situ A- or B-aquifer groundwater at Parcel D.   

The evaluations in this appendix consider both ARAR-based surface water quality criteria (Table 
3-3 and CTR) and non-ARAR-based criteria (NRWQC and NAWQC) for screening data at 
Parcel D to provide a comprehensive analysis based on agreements with the regulatory agencies.  
However, chemicals of concern (COC) are identified based on ARARs (Table 3-3 and CTR), as 
well as on the screening evaluation.  The identified COCs will be included in the remedial design 
during preparation of the groundwater monitoring plan. 

The nearest surface water body to Parcel D, where CTR is applicable, is the bay.  Chemicals in 
groundwater at Parcel D could affect surface water quality as the contaminated groundwater 
migrates and discharges to the bay.  Therefore, the Navy developed trigger levels at various 
inland locations to ensure surface water quality criteria are not exceeded if groundwater at 
Parcel D discharges to the bay.  These trigger levels are intended to prevent discharging 
chemicals to the bay at concentrations sufficient to affect the surface water quality.  The trigger 
levels are intended to serve as comparison values for groundwater to indicate when additional 
evaluation may be necessary.  The development of the trigger levels is discussed in Appendix I; 
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however, the appropriate surface water quality criteria to use for the bay near Parcel D had to 
be selected before the inland concentrations could be developed.  Once these criteria were 
selected, the surface water quality criteria were screened against the chemical concentrations in 
groundwater to identify the chemicals that would be considered chemicals of potential 
ecological concern (COPEC) for surface water quality.  Site-specific data were then evaluated 
to identify COCs in groundwater.  

Section H2.0 of this appendix identifies the surface water quality criteria that are protective of 
marine organisms in the bay under long-term (chronic) exposure scenarios.  Section H3.0 
summarizes the results of the screening of concentrations in groundwater at Parcel D with the 
appropriate surface water quality criteria, highlighting chemicals where the maximum 
concentrations in groundwater exceeded the surface water quality criteria for the bay, and 
identifies COCs for groundwater.  These chemicals were then further evaluated, considering 
frequency of detection and location to select COCs.  A series of tables presents this evaluation.  
Section H4.0 summarizes the review of uncertainty related to the use of promulgated surface 
water quality criteria for the bay.  Section H5.0 presents the results of the evaluation, listing the 
COCs.  References for this appendix are provided in Section H6.0.  

H2.0  SELECTION OF SURFACE WATER QUALITY SCREENING CRITERIA 

Surface water quality criteria are not applicable to groundwater; however, potential impacts to 
the bay could occur if concentrations of chemicals in groundwater that exceed surface water 
quality criteria were to discharge to surface waters.  This highly conservative screening method 
minimizes the potential that discharge of groundwater from Parcel D would affect marine 
organisms in the bay.   

As directed by Section 304(a) of the Clean Water Act, EPA develops and publishes NRWQC as 
guidance to states and tribes for the promulgation of their respective surface water quality 
standards (EPA 2006).  The law requires that these criteria be based on the latest scientific 
knowledge.  State and regional regulatory agencies responsible for monitoring and maintaining 
beneficial use of the waters of the state often adopt national criteria, with modifications that 
reflect regional conditions, including naturally occurring (ambient) concentrations of metals or 
other variables.  As noted in Section H1.0, criteria from the Basin Plan and the CTR are ARARs, 
while the other criteria are not. 

Surface water quality criteria selected for consideration at HPS were compiled through a review 
of published regulatory standards, goals, and guidance, including those established by the San 
Francisco Bay Regional Water Quality Control Board (Water Board) in “Water Quality Control 
Plan, San Francisco Bay Basin Region” (Water Board 2006a) and “A Compilation of Water 
Quality Goals” (Marshack 2007); the EPA in the CTR (EPA 2000) and NRWQC (EPA 2006); 
and other sources, as appropriate (Water Board 1998).  Although only the Basin Plan and the 
CTR are applicable, this wider screening evaluation was completed at the request of the Base 
Realignment and Closure Cleanup Team.  Table H-1 presents this compilation of surface water 
quality criteria and the relevant sources for each criterion.  
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The compilation and selection of surface water quality criteria to be used for a preliminary 
screening of the groundwater data are described in Section H2.1.  Because the only available 
criterion for chromium was based on chromium VI, the U.S. Department of the Navy (Navy) 
derived a surface water quality criterion for chromium III for this project; the methods and 
rationale for the derivation of the chromium III value are presented in Section H2.2.  Like the 
NAWQC and NRWQC, the criterion for chromium III is not an ARAR.  Results for groundwater 
samples at Parcel D also were compared with Hunters Point groundwater ambient levels 
(HGAL) to distinguish site-related chemicals from those present at ambient concentrations (PRC 
Environmental Management, Inc. 1996), as discussed in Section H2.3. 

H2.1  COMPILATION AND SELECTION OF SURFACE WATER QUALITY CRITERIA  

Two levels of protectiveness, differentiated by estimates of exposure duration, are addressed by 
surface water quality criteria.  Acute exposure is generally defined as less than 96 hours, while 
chronic exposure is a period of time longer than acute exposure, and includes durations up to the 
organism’s entire lifetime.  In general, the acute exposure criteria are much higher than the 
chronic exposure criteria because of the much shorter exposure duration under the acute 
scenario.  The surface water quality criteria are not simply numerical targets; the criteria specify 
a magnitude, duration, and frequency to be met in order to provide protection of marine 
organisms.  For example, chronic criteria are applied as a limit on the 4-day average 
concentration in the environment.  Both the acute and chronic criteria are values that are not to 
be exceeded more than once in 3 years.   

The connection between groundwater at Parcel D and the bay is assumed to be complete.  
However, selection of appropriate surface water quality criteria (acute or chronic) for the 
protection of marine organisms at a given site requires that the exposure scenario be defined.  
Normally, short-term exposure to a groundwater discharge prior to dilution in the receiving 
waters would be considered an acute exposure.  This acute exposure could occur only very close 
to the discharge point.  The longer-term exposures that occur within the receiving water, after 
dilution and mixing have occurred, are considered chronic exposures.  However, for identifying 
the COPECs (1) the chronic (long-term) surface water criteria were used as screening criteria, 
and (2) no dilution of the groundwater within the bay was assumed.  These two conditions 
cannot realistically co-occur because mixing of groundwater and the bay must occur as chronic 
exposure occurs (more than 96 hours); still, both assumptions are used initially to select 
COPECs.  Although the Navy and the regulatory agencies debated the merits and drawbacks of 
adopting a conservative approach, the regulatory agencies’ opinion was that a very high level of 
conservatism was required.  The Navy therefore agreed to pursue this evaluation using several 
highly conservative assumptions.   

Available surface water quality criteria are shown in Table H-1.  For some chemicals, no chronic 
laboratory tests have been conducted, so the acute test results were adjusted to estimate a chronic 
value (by lowering the value by 80 percent [EPA 1986]).  Acute exposure is represented by the 
criterion maximum concentration (CMC), which is an estimate of the highest concentration of a 
chemical in surface water to which an aquatic community can be exposed briefly (generally from 
48 to 96 hours) without resulting in an unacceptable effect (EPA 2006).   
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Chronic exposure is represented by the criterion continuous concentration (CCC), which is an 
estimate of the highest concentration of a chemical in surface water to which an aquatic 
community can be exposed indefinitely without resulting in an unacceptable effect (EPA 2006).  

As a practical matter, marine organisms in the bay will be exposed to undiluted groundwater 
only briefly and at the precise point of its entry to the bay.  Even at the point of entry into the 
bay, some dilution of the chemical concentrations in groundwater will already have occurred 
within the tidal mixing zone that extends landward from the sediment-to-water interface.  The 
acute exposure scenario best represents the actual exposure of organisms to chemicals in the 
groundwater plume living at the sediment-water interface because of the short time before 
groundwater mixes with the surrounding surface water.  Once the expected mixing of discharged 
groundwater with receiving waters occurs, a chronic exposure scenario is more representative of 
conditions experienced by marine organisms.   

The Water Board (2006b) has requested that the Navy focus on the point at which groundwater 
enters the bay rather than on the post-mixing conditions that prevail more generally; elimination 
of mixing within the bay adds a significant conservative element to the evaluation.  Therefore, 
the acute exposure scenario, represented by the CMCs, is the most relevant and appropriate set of 
surface water criteria for this evaluation.  However, the chronic surface water quality criteria 
were used for this evaluation to maintain consistency with agreements between the Navy and the 
Water Board to provide a highly conservative approach.  Use of chronic instead of acute criteria 
adds a further degree of conservatism to the assessment.  Uncertainties associated with use of the 
chronic criteria in an acute exposure scenario are discussed in Section H4.0. 

A set of surface water quality criteria was selected for use in the screening-level evaluation from 
available regional, state, and federal surface water criteria, as shown in Table H-1.  Individual 
toxicity criteria were selected using a methodology that sorts and selects criteria according to 
applicability and quality of data.  First, criteria were sorted by applicability and quality of data into 
one of four tiers.  Chronic exposure toxicity criteria were identified as most applicable for the 
exposure scenario at Parcel D and more protective (lower concentration values) than short-duration 
acute or instantaneous exposure toxicity criteria (higher concentration values).  As a result, 
applicable chronic exposure toxicity criteria were placed in the first tier of applicability.  Where 
more than one applicable toxicity value was available in the same tier, the most protective (lowest) 
value was selected for screening purposes. 

If no first tier criterion was available for a specific chemical, an acute value was selected as a 
second tier criterion.  Each acute criterion was made more protective by applying the standard 
convention of lowering the value by 80 percent to make the acute criteria more appropriate for 
use in chronic exposure scenarios (EPA 1986).  Where no first or second tier criteria were 
available, instantaneous criteria were used as third tier criteria.  Each instantaneous criterion was 
made more protective by lowering the value by 90 percent to make the instantaneous criteria 
more appropriate for use in chronic exposure scenarios (EPA 1986).  The last column in 
Table H-1 indicates the surface water quality criteria that were selected as screening criteria for 
groundwater. 
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H2.2  DERIVATION OF CHROMIUM III WATER QUALITY CRITERIA 

No marine chronic value for chromium III has been derived by the regulatory agencies 
responsible for maintaining water quality because chromium III is not considered a major 
environmental threat.  As discussed later in this section, EPA (1980) found that data were not 
sufficient to justify setting a marine criterion for chromium III.  Attention has been focused on 
chromium VI, for which toxic effects have been well demonstrated.  Likewise, during the 
groundwater assessments at HPS, chromium III is not considered of great concern; however, 
concentrations of chromium III may increase as a byproduct of natural or induced degradation of 
the chromium VI plumes.  Chromium III concentrations in groundwater will be screened against 
a derived chromium III surface water criterion.  The chromium VI criteria are generally the only 
standards for chromium in marine surface water (EPA 2006).  Instead of surface water criteria 
for chromium III in marine waters, states often use the chromium VI value as a default, with an 
acknowledgement that chromium III is considerably less toxic. 

Although a wide variety of procedures has been used to derive surface water criteria, most of 
these procedures have been developed using some variation of the theoretical toxicological 
approach, which is an effects-based approach that relies on published toxicity data from the 
scientific literature. 

EPA’s formal protocol for deriving surface water criteria for the protection of marine organisms 
and their uses requires information on the physical and chemical properties of the substance 
under consideration, on its toxicity to aquatic plants and animals, on its bioaccumulation in 
marine organisms, and on its potential effects on consumers of aquatic biota (Stephan and others 
1985).  The formalized protocol includes specific procedures for calculating final acute values 
(FAV), final chronic values (FCV), final plant values (FPV), and final residue values (FRV) 
from the available data, provided that the minimum data requirements have been met.  For 
example, derivation of a FAV for marine and estuarine waters requires acute toxicity data on at 
least eight families of marine organisms, including at least two families of chordates, five 
families of invertebrates, and one other family (such as a plant).  The short-term CMC of the 
substance is then calculated by applying a safety factor (0.5) to the FAV.  The lowest of the 
FCV, FPV, and FRV is used directly to establish the long-term mean CCC.  The criteria are then 
subjected to critical review to evaluate the completeness of the data and the appropriateness of 
the results.  

When EPA developed surface water criteria in the 1980s, it was known that chromium VI was 
the form of chromium that was most readily absorbed by living organisms, and that chromium III 
had low solubility and toxicity in saltwater.  A review of the literature on toxicity of chromium 
III to marine organisms in EPA (1980) listed no chronic studies and only two acute studies 
(oyster and crab zoea).  The data were considered insufficient at that time to support the 
development of an acute or chronic marine criterion for chromium III.  A review of toxicity of 
chromium III to marine organisms yielded no new studies conducted since the original surface 
water criteria were developed.  The available toxicity data are reviewed below. 
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The mean acute toxicity value for the oyster was 10,300 micrograms per liter (µg/L) of total 
recoverable chromium III (Calabrese 1973, as cited in EPA 1980); for crab zoea, the mean acute 
value was 56,000 µg/L.  Based on these data, EPA (1980, page B-7) concluded that “…probably 
because of precipitation, a large amount of trivalent chromium must be added to saltwater to kill 
aquatic organisms.”  For example, polychaete worms exposed to 50,400 µg/L were killed, likely 
because of a drop in pH (4.5) from chromium precipitation.  When pH was held stable, the 
worms survived and reproduced at the 50,400 µg/L exposure concentration (Mearns and others 
1976, as cited in EPA 1980). 

In a review of chromium III hazards to marine organisms, Eisler (1986) listed a range of acute 
toxicity values from 3,300 µg/L (fish, 96 hours) to 56,000 µg/L (crab, 96 hours).  The only 
chronic value available (12,500 µg/L) was based on a 21-day test of the polychaete worm 
Neanthes arenaceodentata.  In acute tests, this polychaete was the most sensitive species tested. 

The lack of chronic marine data for chromium III requires that some assumptions be made to 
derive a surface water criterion for this metal.  Acute criteria are typically reduced by 80 percent 
to make acute water criteria more appropriate for use in chronic exposure scenarios (EPA 1986).  
The table below presents acute toxicity data for marine species exposed to chromium III with 
adjustments for chronic exposure.  The lowest chronic value for chromium III in marine water 
(400 µg/L) was selected as the surface water criterion for Parcel D.  Use of chronic instead of 
acute criteria and use of the lowest estimated chronic value add a further degree of conservatism 
to the assessment, as agreed to with the regulatory agencies. 

Chromium III Toxicity to Marine Organisms 

Exposure 
Acute  
(µg/L) 

Estimated Chronic*
(µg/L) Effect Reference 

2,000 to 105,000 400 to 21,000 Mean acute toxicity, 
multiple Species 

EPA 1980 

3,300 to 56,000  660 to 11,200 Acute (96 hours) toxicity, 
multiple species 

Eisler 1986 

10,300 2,060  Acute toxicity to American 
oyster 

Calabrese 1973,  
as cited in EPA 1980 

None 12,500  
(actual chronic 

exposure) 

Toxicity to Neanthes 
arenaceodentata 

Eisler 1986 

50,800 Not applicable No effect on survival or 
reproduction in Neanthes 

arenaceodentata 

Mearns and others, as 
cited in EPA 1980 

Notes: 

* Acute-to-chronic adjustment defined as a reduction of the acute level by 80 percent (EPA 1986). 
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H2.3  CONSIDERATION OF AMBIENT GROUNDWATER CONCENTRATIONS 

Navy policy requires that regional background or ambient concentrations of chemicals be 
explicitly considered during the selection of COPECs (Navy 2004).  To avoid selecting 
chemicals for which the allowable concentration in groundwater is less than the HGAL, the 
higher of the water quality criteria or the HGAL was selected as the water quality screening 
criterion that was used to identify COPECs.  HGALs for metals are included in the groundwater 
screening presented in Section H3.0.   

H3.0  GROUNDWATER SCREENING RESULTS 

The data set used for the groundwater screening includes data through November 2004.  
Groundwater data are included from both the A-aquifer and the B-aquifer at Parcel D.  (Refer to 
Section 2.2.8.1 of the main text of this Revised Feasibility Study [FS] Report for a discussion of 
the hydrogeology of Parcel D, and see Figure 2-8 for a cross section illustrating the relationships 
between the aquifers.)  Groundwater data are available in Appendix A.  Maximum 
concentrations of chemicals detected in both the A-aquifer and the B-aquifer groundwater at 
Parcel D were screened against the surface water quality screening criteria identified in 
Section H2.0 and in Table H-1.  Chemicals were eliminated from the analysis when no surface 
water criteria or HGALs were available.   

The chemicals in the following table were eliminated based on the lack of an established 
criterion for surface water quality.   

Chemical Eliminated Because 
No Established Criterion for Surface Water Quality was Available 

1,1,2-Trichloroethane Carbon disulfide 
1,1-Dichloroethane Chloride 
2,4-Dimethylphenol Cobalt 
2-Hexanone Dibenzofuran 
2-Methylnaphthalene Iron 
2-Methyl-2-pentanone Magnesium 
4-Methylphenol Manganese 
Acetone Molybdenum 
Aluminum Potassium 
Antimony Sodium 
Barium Vanadium 
Beryllium Xylene (total) 
Bis(2-ethylhexyl)phthalate Vinyl chloride 
Calcium  
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In the A-aquifer, chemicals detected at maximum concentrations that exceeded water quality 
screening criteria were identified as COPECs.  Nine metals (see Table H-2); one volatile organic 
compound, ethylbenzene (see Table H-3); one semivolatile organic compound, acenaphthylene 
(see Table H-4); and cyanide (see Table H-5) were identified as COPECs in the A-aquifer 
samples because they exceeded the water quality screening criteria.   

In the B-aquifer, only zinc exceeded water quality screening criteria, in a single sample collected 
in October 2000.  As a result, no further environmental evaluation of B-aquifer groundwater was 
performed.  All of the B-aquifer data are presented in Appendix A of this Revised FS Report.  

Concentrations of each of the selected COPECs were further evaluated using the following 
criteria to evaluate the likelihood that they would affect the bay:  

1. Do measured concentrations consistently exceed surface water quality criteria during 
subsequent sampling events? 

2. When was the most recent sample collected that exceeded the surface water quality 
criterion? 

3. Can concerns about the COPEC be eliminated based on professional judgment of the 
extent and degree of the interpreted effect to the groundwater?  The extent and degree 
of effect was assessed by reviewing the locations of recently detected concentrations, 
the likelihood that recently detected concentrations pose a threat to the bay, and 
concentration trends on a well-by-well basis.   

Finally, ARARs were reviewed to determine where chemical-specific ARARs are potentially 
applicable (see Appendix D of this Revised FS Report).  The Navy has identified the substantive 
provisions of the CTR (Title 40 of the Code of Federal Regulations Section 131.38) as 
potentially applicable federal chemical-specific ARARs and Table 3-3 of the Basin Plan as 
potentially applicable state chemical-specific ARARs for surface water, at the interface of the 
groundwater and the bay.   

These evaluation criteria were applied on a well-by-well basis for each well with detected 
concentrations of COPECs (see Tables H-5 and H-6).   

H3.1  CHEMICALS ELIMINATED AS CHEMICALS OF POTENTIAL ECOLOGICAL CONCERN 

Refinement of the list of COPECs included evaluation of the frequency of exceedance of the 
water quality screening level and the date the most recent exceedance was detected.  The 
evaluation focused on the trend in detections—especially consistency, magnitude that a criterion 
was exceeded, and whether concentrations detected below the surface water quality criterion 
were found in samples collected after samples with concentrations that exceeded the criterion.  
Concentration data indicated that detections for all 12 COPECs at Parcel D that exceeded each 
surface water quality criterion were isolated and infrequent, but no COPECs were eliminated 
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based only on frequency of detection or date of sample collection.  Nine COPECs were 
eliminated from further consideration based on the results presented below.  

Chemical 
Frequency of 
Exceedance Table Reference 

Date of Most 
Recent 

Exceedance* 
Arsenic 3/223 H-2 Jan-94 
Cadmium 3/223 H-2 Feb-96 
Copper 8/224 H-2 Nov-04 
Lead 8/220 H-2 Sep-04 
Mercury 2/220 H-2 Feb-96 
Zinc 8/229 H-2 Jan-01 
Cyanide 7/113 H-5 Sep-94 
Ethylbenzene 2/208 H-3 Feb-01 
Acenaphthylene 1/226 H-4 Dec-91 

Note: 

*  See Table H-6 for exceedances of criteria 

H3.2  CHEMICALS OF CONCERN 

Based on the chemical-specific ARARs and the well-by-well evaluation, chromium VI and 
nickel were identified as COCs.  Each chemical is considered a COC for groundwater in the 
vicinity of the well where it exceeds the corresponding surface water quality criterion, but not for 
all groundwater at Parcel D.  

Nickel concentrations consistently exceeded the HGAL during several continuous sampling 
events, suggesting that detections of nickel exceeding the HGAL may be caused by site-related 
activities (see Table H-2).  Maximum concentrations in the analysis of chromium VI and nickel 
in groundwater also exceeded chronic water quality criteria, raising the possibility that marine 
organisms may be at risk if they were continuously exposed to undiluted groundwater discharged 
to the bay.  It is important to note, however, that the maximum concentration of chromium VI is 
well below the acute surface water criterion of 1,100 µg/L.  The acute criterion for nickel (74 
µg/L) is not considered appropriate for HPS because it is lower than the HGAL.  The distribution 
of chromium VI and nickel is described below.   

H3.2.1  Chromium VI 

Chromium VI was identified as a COC because it was detected in samples collected from both 
defined plumes and in individual wells in the A-aquifer at concentrations that consistently 
exceeded the chronic surface water criterion (50 µg/L).  The locations of the elevated 
concentrations of chromium VI are mostly near Installation Restoration Site 09, where there was 
a known source of chromium from painting operations (see Figure 2-28 in this Revised FS 
Report for Parcel D).  Of 171 groundwater samples collected at Parcel D, 25 samples contained 
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concentrations that exceeded the chronic surface water criterion for chromium VI 
(see Table H-2).  Chromium VI was consistently elevated in wells IR09MW35A and IR09PPY1, 
and also in wells IR09MW63A and IR33MW61A (see Table H-2).  Chromium VI was present at 
concentrations below the criterion in several other A-aquifer wells at Parcel D.  No chromium VI 
was detected in samples collected from the B-aquifer.  

H3.2.2  Nickel 

Nickel was identified as a COC because of repeated exceedances of the HGAL in samples 
collected from a single well, as well as historical elevated detections of nickel in an adjacent 
well.  These concentrations of nickel indicate a localized area of nickel-impacted groundwater.  
The source of the nickel is not known.  Of the 275 groundwater samples collected at Parcel D 
from A-aquifer wells, 18 samples exceeded the HGAL (96.48 µg/L) for nickel.   

Table H-6 shows consistent elevated concentrations of nickel in samples from wells IR09P043A 
and sporadic detections of nickel that exceeded the HGAL in other nearby wells (see Figure 2-28 
in this Revised FS Report for Parcel D).  Nickel is present at concentrations lower than the 
HGAL in samples from several other A-aquifer wells at Parcel D, reflecting natural 
concentrations of nickel from the native and non-native soils in contact with the A-aquifer.  
Nickel was not detected at concentrations exceeding the screening criterion (8.2 µg/L) in the 
B-aquifer.  

H4.0  UNCERTAINTY 

Uncertainty plays an important role in risk-based decision-making; therefore, uncertainty is 
incorporated explicitly into the characterization of potential risk posed by chromium VI and 
nickel in the A-aquifer at Parcel D.  By design, this screening-level evaluation is centered on 
conservative default assumptions that result in overestimates of risk (EPA 1997).  This section 
describes the magnitude and directional bias in known sources of uncertainty in this evaluation. 

Uncertainty is generally defined as a component of risk or degree of hazard resulting from 
imperfect knowledge of the present or future state of the system under consideration 
(Suter 1993).  Most uncertainty in environmental assessments can be categorized as follows: 

• Mistakes in execution of assessment 

• Imperfect knowledge of factors that could be known  

• Inherent randomness of the natural environment 

Compared with the strict numerical criteria that dominate human health evaluations, the use of 
ecological models and criteria tends to increase the level of uncertainty associated with a 
groundwater investigation.  The sections below include brief reviews of some sources of 
uncertainty associated with the use of surface water criteria in relation to Parcel D groundwater. 
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H4.1  UNCERTAINTY IN DEVELOPMENT OF SURFACE WATER QUALITY CRITERIA 

For marine organisms, the NRWQC are derived using a methodology published in “Guidelines 
for Deriving Numeric National Water Quality Criteria for the Protection of Aquatic Organisms 
and Their Uses” (Stephan and others 1985).  Under these guidelines, criteria are developed from 
data quantifying the sensitivity of species to toxic compounds in controlled studies.  Almost all 
of the data used to derive the criteria are from studies on animals and plants under controlled 
laboratory conditions.  No adjustment for laboratory to field variance is typically made. 

It is possible to conduct long-term sublethal laboratory tests to derive chronic water quality 
criteria.  In reality, though, chronic toxicity tests are much more expensive than acute tests and 
are not as frequently conducted.  For many chemicals, chronic toxicity testing data are 
inadequate to meet the minimum requirement of eight families of marine organisms to develop 
surface water criteria.  In such instances, EPA allows the estimation of a chronic criterion from 
the FAV using ratios derived from studies in which both acute and chronic tests have been 
conducted simultaneously for the same species.  Acute-to-chronic ratios are calculated for each 
set of parallel tests, then averaged (using the geometric mean) to arrive at the final acute-to-
chronic ratio.  The acute-to-chronic ratio is the ratio of the acute toxicity to chronic toxicity of a 
chemical or sample that can be used to predict acute toxicity from chronic data and vice-versa.  
Three studies with parallel testing are required to calculate a valid final ratio.  The chronic 
criterion is then calculated from the FAV (not the acute criterion) by dividing it by the final 
acute-to-chronic ratio.  Although the protocol is well-defined, the resulting chronic criterion may 
bear little relation to actual toxicity experienced by marine organisms in the field.  

The saltwater criteria for metals are expressed in terms of dissolved metal in the water column, 
following EPA protocols.  The chronic chromium VI criterion of 50 µg/L was back-calculated 
from the published dissolved value, which was derived by multiplying the total recoverable 
concentration by a conversion factor, such as the acute-to-chronic ratio.  

For nickel, acute-to-chronic ratios vary widely within and among taxonomic groups.  For 
example, acute-to-chronic ratios determined for soluble nickel for a single aquatic invertebrate 
(Daphnia magna), ranged from 14 to 122 with an average of 51.  For a fish (fathead minnow), 
the acute-to-chronic ratios for soluble nickel ranged from 24 to 53, and for Mysid shrimp a single 
value of 5.5 was reported.  However, the complexity of biological factors that control both acute 
and chronic responses, and the enormous variety of organism-specific chemistry, suggest that 
acute-to-chronic ratios should be used with caution, and that uncertainties will certainly limit the 
accuracy of the resulting water quality criteria (Nickel Institute 2006).  The chronic water quality 
criterion for nickel was less than the HGAL, so the toxicity data were not even considered in this 
environmental evaluation.  The uncertainty associated with predicting toxic effects of nickel in 
the surface receiving water (San Francisco Bay) illustrates the difficulty of making technically 
sound remedial decisions using a risk-based approach to an exposure scenario that does not 
actually occur.  
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H4.1.1  Speciation and Bioavailability of Chromium III in Receiving Water 

Because local, state, and federal applicable or relevant and appropriate requirements do not 
provide criteria for chromium III in marine waters, most regulatory agencies, including those in 
California, default to using the chromium VI criteria for all species of chrome.  However, 
chromium III is dramatically less toxic than chromium VI to polychaetes and crustaceans (but 
not to molluscs or teleosts) in saltwater (Eisler 1986).  Given that chromium exists in two major 
valence states, depending upon the presence of oxygen in the sediment and the water column of 
the receiving water body, it is essential to distinguish between chromium III and chromium VI.  
Also, natural and induced degradation of chromium VI may result in increased chromium III 
concentrations.  In saltwater, chromium III is relatively nontoxic and chromium VI is highly 
toxic.  The current science indicates that reduction/oxidation conditions present within the water 
column and sediment govern the chemistry of chromium, as a recent investigation in Baltimore 
Harbor has demonstrated (Maryland Department of the Environment 2004).  In Baltimore 
Harbor, low dissolved oxygen in the water column and high biological oxygen demand in the 
sediment pushed the conversion of chromium VI to chromium III (Maryland Department of the 
Environment 2004).  Much of the chromium III adsorbed to the sediment, where it was involved 
in reactions that created stable oxides and hydroxides that were unavailable for partitioning into 
porewater (Maryland Department of Environment 2004). 

Uncertainty related to speciation of chromium in receiving waters is by no means a trivial 
variable.  Sensitivity of marine organisms to chromium VI and chromium III varies by several 
orders of magnitude.  Neanthes arenaceodentata, a marine polychaete worm, is the most 
sensitive marine organism reported in the literature (Eisler 1986).  Concentrations of 
chromium VI of less than 100 µg/L interfered with feeding, reproduction, and larval 
development (Eisler 1986).  Yet this same marine species demonstrated no adverse reaction 
whatsoever to concentrations of chromium III more than 3 orders of magnitude greater than the 
effect level of chromium VI. 

The two forms of chromium differ markedly in their availability to marine organisms.  Because 
of its very low solubility in seawater, chromium III is not readily taken up by organisms. 
Barnacles (Balanus sp.) accumulated chromium VI in their tissues at concentrations up to 
1,000 times greater than ambient concentrations.  In contrast, chromium III was quickly removed 
by the filtering activity of the barnacle and was not concentrated in soft tissues.  Instead, the 
barnacle eliminated chromium III via the digestive system, according to studies reported in 
Eisler (1986).  

Studies such as these illustrate the technical flaws in adopting surface water criteria for 
chromium III developed using test results for chromium VI.  The two chemicals are similar in 
name, but not in toxicity.   
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H4.1.2  Speciation and Bioavailability of Nickel in Receiving Water 

The ultimate fate of nickel in the bay is controlled by physical and chemical properties of the 
surface water, including pH, oxidation/reduction potential, hardness, alkalinity, organic and 
inorganic ligands, and other cations that compete for binding sites, water temperature, and other 
factors.  

The actual bioavailability and toxicity of dissolved nickel released in groundwater to the bay 
cannot be predicted using available data.  The water quality criterion is lower than the 
background concentration of nickel in the groundwater at Parcel D.  This lower value could 
mean that local conditions favor organisms that are tolerant to nickel, or that organisms that are 
sensitive to the toxic effects of nickel do not occur in the area.  No site-specific tests of nickel 
toxicity were conducted, so this question remains unanswered.  It is well known, however, that 
the background concentration of nickel in the bay sediment derived by the Water Board is higher 
than the effects range generally used to screen risk to estuarine organisms throughout the country 
(Long and others 1995; Water Board 1998).   

The toxicity benchmarks for nickel, which are based on laboratory tests using specially 
constituted water, may be poor predictors of toxicity observed in the bay because the 
composition of water used for marine testing has a substantial influence on the outcome of the 
test.  This is because of the large number of parameters that interact to control the bioavailability 
of the metal ion, allowing it to enter the organism or be adsorbed onto external membranes 
(Nickel Institute 2006).  Use of the HGAL as the water quality screening criterion circumvents 
the issue of uncertainty in the toxicity benchmark, but does not provide a risk-based substitute 
for predicting or interpreting actual effects on the marine environment. 

H5.0  SUMMARY AND CONCLUSIONS 

Water quality criteria have been established for the protection of marine organisms in surface 
water and generally exist for both an acute and a chronic exposure scenario.  These surface water 
criteria were evaluated, and appropriate surface water criteria for the protection of the bay were 
selected.  Selection criteria included use of chronic criteria if available, use of acute criteria 
adjusted for chronic conditions if no chronic criteria exist, and selection of the lowest level of 
two criteria existing for the same exposure scenario.  

Maximum concentrations of chemicals detected in both the A-aquifer and the B-aquifer 
groundwater at Parcel D were compared with the water quality screening criteria identified in 
Section H2.0 and presented in Table H-1.  If no surface water criteria or HGALs were available, 
the chemicals were eliminated from the analysis.  Based on the screening of chemical 
concentrations with surface water criteria and the well-by-well evaluation, chromium VI and 
nickel were identified as COCs.  Nickel concentrations consistently exceeded the HGAL during 
several continuous sampling events, suggesting nickel detections that exceed the HGAL may be 
a result of site-related activities (see Table H-2).  Maximum concentrations of chromium VI and 
nickel in groundwater also exceeded chronic water quality criteria, raising the possibility that 
marine organisms may be at risk if they were continuously exposed to undiluted groundwater 
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discharged to the bay that contained the concentrations of chromium VI and nickel found in the 
inland plumes at Parcel D.    The Navy has established trigger levels to protect against effects on 
marine organisms in the bay (see Appendix I of this Revised FS Report for Parcel D).   
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TABLE H-1:  SURFACE WATER QUALITY CRITERIA FOR THE SAN FRANCISCO BAY 
Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California
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1,1,1-Trichloroethane -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 31,200 6,240 -- -- -- -- -- 6,240
1,1,2,2-Tetrachloroethane -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 9,020 1,804 -- -- -- -- -- 1804
1,1-Dichloroethene 1,1-Dichloroethylene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 224,000 44800 (27) -- -- -- -- 44,800
1,2,4,5-Tetrachlorobenzene -- -- -- -- -- -- -- -- -- -- -- -- 250 50 (22) 50 (22.23) -- -- 50
1,2,4-Trichlorobenzene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 129 (22) 160 -- (22) -- -- -- -- 129
1,2-Dichlorobenzene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 129 (22) 1,970 -- (24) -- -- -- -- 129
1,2-Dichloroethane -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 113,000 22,600 -- -- -- -- -- 22,600
1,2-Dichloroethene (total) 1,2-Dichloroethene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 224,000 44,800 (27) -- -- -- -- 44,800
1,2-Dichloropropane Propylene dichloride -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 3,040 (28) 10,300 -- (28) -- -- 3,040
1,3-Dichlorobenzene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 129 (22) 1,970 -- (24) -- -- 129
1,3-Dichloropropene (total) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 790 158 (29) -- -- -- -- 158
1,4-Dichlorobenzene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 129 (22) 1,970 -- (24) -- -- -- -- 129
2,4-Dinitrophenol -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 230 46 (88) 150 (38,88) -- -- 46
2,4-Dinitrotoluene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 590 118 (53) 370 (53, 82) -- -- 118
2,6-Dinitrotoluene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 590 118 (53) 370 (53, 82) -- -- 118
2-Chloronaphthalene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 7.5 1.5 (48) -- -- -- -- 1.5
2-Nitrophenol Nitrophenol -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 4,850 970 (88) -- -- -- -- 970
4,4'-DDD 2,4-DDD; DDD -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 3.6 0.72 -- -- -- -- -- .72
4,4'-DDE 2,4-DDE -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 14 2.8 -- -- -- -- -- 2.8
4,4'-DDT -- -- 0.001 (114) 0.13 -- -- -- -- -- 0.001 G,aa,ii 0.13 -- G,ii -- -- -- -- -- -- -- -- -- .001
4,6-Dinitro-2-methylphenol 4,6-Dinitro-o-cresol -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 4,850 970 (88) -- -- -- -- 970
4-Amino-2,6-dinitrotoluene Dinitrotoluenes; 4-Methyl-3,5-dinitroaniline -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 590 118 -- 370 (82) -- -- 118
4-Nitrophenol -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 4,850 970 (88) -- -- -- -- 970
Acenaphthene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 710 -- 970 -- -- 500  (38) -- -- 710
Acenaphthylene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 300 60 (52) -- -- -- -- 60
Aldrin -- -- -- -- -- -- -- 1.3 -- ll -- -- 1.3 0.26 G -- -- -- -- -- -- -- -- -- .26
Alpha-chlordane Chlordane -- -- 0.004 (114) -- -- -- 0.09 -- -- 0.004 G,aa,o 0.09 -- G,o -- -- -- -- -- -- -- -- -- .004
Anthracene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 300 60 (52) -- -- -- -- 60
Aroclor 1016 Polychlorinated biphenyls (PCBs) -- -- 0.03 rr -- -- -- -- -- -- 0.03 N,aa -- -- -- -- -- 10 -- -- -- -- -- -- .03
Aroclor 1221 Polychlorinated biphenyls (PCBs) -- -- 0.03 rr -- -- -- -- -- -- 0.03 N,aa -- -- -- -- -- 10 -- -- -- -- -- -- .03
Aroclor 1232 Polychlorinated biphenyls (PCBs) -- -- 0.03 rr -- -- -- -- -- -- 0.03 N,aa -- -- -- -- -- 10 -- -- -- -- -- -- .03
Aroclor 1242 Polychlorinated biphenyls (PCBs) -- -- 0.03 rr -- -- -- -- -- -- 0.03 N,aa -- -- -- -- -- 10 -- -- -- -- -- -- .03
Aroclor 1248 Polychlorinated biphenyls (PCBs) -- -- 0.03 rr -- -- -- -- -- -- 0.03 N,aa -- -- -- -- -- 10 -- -- -- -- -- -- .03
Aroclor 1254 Polychlorinated biphenyls (PCBs) -- -- 0.03 rr -- -- -- -- -- -- 0.03 N,aa -- -- -- -- -- 10 -- -- -- -- -- -- .03
Aroclor 1260 Polychlorinated biphenyls (PCBs) -- -- 0.03 rr -- -- -- -- -- -- 0.03 N,aa -- -- -- -- -- 10 -- -- -- -- -- -- .03
Arsenic 36 b 36 mm, oo 69 -- mm, oo -- -- -- 36 A,D,bb 69 -- A,D,bb -- -- 2,319 -- (95) 13  (6) -- -- 36
Atrazine -- -- -- -- -- -- -- -- -- -- 11 r,(68) 310 -- r,(68) -- -- -- -- -- -- -- -- -- 11
Benzene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 5,100 -- -- 700 -- -- -- 700
Benzo(a)anthracene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 300 60 (52) -- -- -- -- 60
Benzo(a)pyrene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 300 60 (52) -- -- -- -- 60
Benzo(b)fluoranthene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 300 60 (52) -- -- -- -- 60
Benzo(g,h,i)perylene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 300 60 (52) -- -- -- -- 60
Benzo(k)fluoranthene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 300 60 (52) -- -- -- -- 60
Bromochloromethane -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 6,400 (20) 12,000 -- (20) 11,500 (20, 83) -- -- 6,400
Bromodichloromethane -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 6,400 (20) 12,000 -- (20) 11,500 (20, 83) -- -- 6,400
Bromoform -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 6,400 (20) 12,000 -- (20) 11,500 (20, 83) -- -- 6,400
Bromomethane -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 6,400 (20) 12,000 -- (20) 11,500 (20, 83) -- -- 6,400
Butylbenzylphthalate n-Butyl benzyl phthalate -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 2,944 588.8 (45) 3.4 (38, 45) -- -- 588.8
Cadmium 9.3 b 9.3 (1, 142) 42 -- (1, 142) -- -- -- 8.8 D,bb,gg 40 -- D,bb,gg -- -- -- -- -- -- -- -- -- 8.8
Carbon tetrachloride -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 6,400 (20) 50,000 -- -- 11,500 (20, 82) -- -- 6,400
Chlordane 0.004 (114) -- -- -- 0.09 0.009 -- 0.004 G,aa 0.09 0.009 G -- -- -- -- -- -- -- -- -- .004
Chlorobenzene Monochlorobenzene -- -- -- -- -- -- -- -- -- -- -- 129 (22) 160 -- (22) -- -- -- -- 129
Chloroform -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 6,400 (20) 12,000 -- (20) 11,500 (20, 82) -- -- 6,400
Chloromethane -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 6,400 (20) 12,000 -- (20) 11,500 (20, 82) -- -- 6,400
Chromium (total) 50 (VI) b,o 50 (VI) o 1100 (VI) -- -- -- -- -- 50 (VI) D,bb,o 1100 (VI) -- D,bb,o -- -- -- -- -- -- -- -- -- 50
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TABLE H-1:  SURFACE WATER QUALITY CRITERIA FOR THE SAN FRANCISCO BAY (CONTINUED)
Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California
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San Francisco Bay

Basin Plana (µg/L) OtherjAcuteiChronicg Acuteg

Saltwater Aquatic Life

Chronich 
Selected Water 
Quality Criteria 

(µg/L)

National Ambient Water Quality Criteria (AWQC) for Protection 

of Saltwater Aquatic Lifei (µg/L)
California Toxics Rule Criteria for Enclosed Bays and Estuariese (µg/L) 
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Maximum

National Recommended Water Quality Criteriak  

(µg/L)

Other Criteria 
(footnotes 

indicate source) 
(µg/L)

Lowest Observed Effect Level (LOEL)

Chrysene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 300 60 (52) -- -- -- -- 60
Cis-1,2-dichloroethene Cis-1,2-dichloroethylene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 224,000 44,800 (27) -- -- -- -- 44,800
Copper 4.9 c 3.1 nn, oo 4.8 -- oo -- -- -- 3.1 D,cc,ff 4.8 -- D,cc,ff -- -- -- -- -- -- -- -- -- 3.1
Cyanide 5 c 1 pp 1 -- pp -- -- -- 1 Q,bb 1 -- Q,bb -- -- -- -- -- -- -- 1
Dibenz(a,h)anthracene 1,2:5,6-Dibenzanthracene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 300 60 (52) -- -- -- -- 60
Dibromochloromethane -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 6,400 (20) 12,000 -- (20) 11,500 (20, 83) -- -- 6,400
Dieldrin -- -- 0.0019 (114), ll -- -- -- 0.71 -- ll 0.0019 G,aa 0.71 .142 G -- -- -- -- -- -- -- -- -- .142
Diethylphthalate -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 2,944 588.8 (45) 3.4 (38, 45) -- -- 588.8
Dimethylphthalate -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 2,944 -- (45) 3.4 (38, 45) -- -- 3.4
Di-n-butylphthalate Dibutyl phthalate -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 2,944 588.8 (45) 3.4 (38, 45) -- -- 588.8
Di-n-octylphthalate Bis-n-octyl phthalate -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 2,944 588.8 (45) 3.4 (38, 45) -- -- 588.8
Endosulfan I Endosulfan (alpha) -- -- 0.0087 ll -- -- -- 0.034 -- (115), ll 0.0087 G,Y,o 0.034 -- G,Y,o -- -- -- -- -- -- -- -- -- 0.0087
Endosulfan II Endosulfan (beta) -- -- 0.0087 ll -- -- -- 0.034 -- (115), ll 0.0087 G,Y,o 0.034 -- G,Y,o -- -- -- -- -- -- -- -- -- 0.0087
Endrin -- -- 0.0023 (114), ll -- -- -- 0.037 -- ll 0.0023 G,aa 0.037 -- G -- -- -- -- -- -- -- -- -- 0.0023
Ethylbenzene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 430 86 -- -- -- -- -- 86
Fluoranthene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 16 -- 40 -- -- -- -- -- -- 16
Fluorene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 300 60 (52) -- -- -- -- 60
Gamma-BHC (lindane) Gamma-Benzene hexachloride -- -- -- -- -- -- -- 0.16 -- ll -- -- 0.16 0.032 G -- -- -- -- -- -- -- -- -- .032
Gamma-chlordane Chlordane -- -- 0.004 (114) -- -- -- 0.09 -- -- 0.004 G,aa,o 0.09 -- G,o -- -- -- -- -- -- -- -- -- .004
Heptachlor -- -- 0.0036 (114) ll -- -- 0.053 -- ll 0.0036 G,aa 0.053 -- G -- -- -- -- -- -- -- -- -- .0036
Heptachlor epoxide -- -- 0.0036 (114) ll -- 0.053 -- ll 0.0036 G,V,aa 0.053 -- G,V -- -- -- -- -- -- -- -- -- .0036
Hexachlorobenzene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 129 (22) 160 -- (22) -- -- -- -- 129
Hexachlorobutadiene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 32 6.4 -- -- -- -- -- 6.4
Hexachlorocyclopentadiene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 7.0 1.4 -- -- -- -- -- 1.4
Hexachloroethane -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 940 188 -- -- -- -- -- 188
Indeno(1,2,3-cd)pyrene Ideno(1,2,3-cd)pyrene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 300 60 (52) -- -- -- -- 60
Isophorone -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 12,900 2,580 -- -- -- -- -- 2,580
Lead 5.6 b 8.1 (1, 142), m 210 -- (1, 142), m -- -- -- 8.1 D,bb 210 -- D,bb -- -- -- -- -- -- -- -- -- 5.6
Mercury Mercury, inorganic 0.025 b -- -- -- -- -- -- -- -- 0.94 D,ee,hh 1.8 -- D,ee,hh -- -- -- -- -- -- -- -- -- 0.025
Methoxychlor -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 0.003 (51),f 0.003
Methyl-tert-butyl-ether Methyl t-butyl ether (MTBE), Methyl tertiary -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 8,000 p 8,000
Methylene chloride Dichloromethane -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 6,400 (20) 12,000 -- (20) 11,500 (20, 82) -- -- 6,400
Mirex -- -- -- -- -- -- -- -- -- -- 0.001 F -- -- -- -- -- -- -- -- -- -- -- -- 0.001
Naphthalene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 2,350 470 -- -- -- -- -- 470
Nickel 8.3 b 8.2 (2, 142), oo 74 -- (1, 142), oo -- -- -- 8.2 D,bb 74 -- D,bb -- -- -- -- -- -- -- -- -- 8.2
Nitrobenzene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 6,680 1,336 -- -- -- -- -- 1,336
N-Nitroso-di-n-propylamine N-Nitrosodi-n-propylamine; N-Nitrosodi -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 3,300,000 660,000 (56) -- -- -- -- 660,000
N-nitrosodiphenylamine -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 3,300,000 660,000 (56) -- -- -- -- 660,000
Pentachlorophenol -- -- 7.9 -- 13 -- -- -- -- -- 7.9 bb 13 -- bb -- -- -- -- -- -- -- -- -- 7.9
Phenanthrene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 300 60 (52) -- -- -- -- 60
Phenol -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 5,800 1,160 -- -- -- -- -- 1,160
Pyrene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 300 60 (52) -- -- -- -- 60
Selenium -- -- 71 (1, 142) 290 -- (1, 142) -- -- -- 71 D,bb,dd 290 -- D,bb,dd -- -- -- -- -- -- -- -- -- 71
Silver 2.3 d -- -- 1.9 0.38 (1, 142) -- -- -- -- -- 1.9 0.38 D,G -- -- -- -- -- -- -- -- -- 0.38
Sulfide Sulfide-Hydrogen Sulfide -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 0.2 (51),f 0.2
Tetrachloroethene Tetrachloroethylene (PCE) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 450 -- 10,200 -- -- -- -- -- -- 450
Thallium -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 2,130 426 -- -- -- -- -- 426
Toluene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 5,000 -- 6,300 -- -- -- -- -- -- 5,000
Toxaphene -- -- 0.0002 -- 0.21 -- -- -- -- -- 0.0002 aa 0.21 -- -- -- -- -- -- -- -- -- -- -- 0.0002
TPH-Diesel Diesel range organics; Diesel Fuel; Diesel -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1,400 q 1,400
TPH-Gasoline Gasoline range organics; Gasoline -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1,400 q 1,400
TPH-Motor Oil Motor oil; motor oil range organics -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1,400 q 1,400
trans-1,2-Dichloroethene trans-1,2-Dichloroethylene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 224,000 44,800 (27) -- -- -- -- 44,800
Trichloroethene Trichloroethylene (TCE) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 2,000 400 -- -- -- -- -- 400
Zinc 58 c 81 mm, oo 90 -- oo -- -- -- 81 D,bb 90 -- D,bb -- -- -- -- -- -- -- -- -- 81
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TABLE H-1:  SURFACE WATER QUALITY CRITERIA FOR THE SAN FRANCISCO BAY (CONTINUED)
Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

Notes: Values shaded are those selected as screening criteria.
Footnotes and references are detailed below.

-- No criterion available
ug/L Microgram per liter
BHC Benzene Hexachloride (Lindane)
DDD Dichlorodiphenyldichloroethane
DDE 1,1-dichloro-2,2-bis(p-chlorophenyl)ethylene
DDT 1,1,1-Trichloro-2,2-bis(p-chlorophenyl)ethane
TPH Total petroleum hydrocarbons

Footnotes:
a

b
c
d
e
f Criterion made more suitably protective by means of standard convention of lowering acute values by 80 percent and instantaneous values by 90 percent to make them more appropriate for use under chronic exposure scenarios.    
g

h
i
j

k
l From "Final Technical Memorandum Estimation of Ambient Concentrations of Metals in Groundwater" (Tetra Tech 2001)

m

o
p Water Board 1998
q Tetra Tech EM Inc. 1999
r Water Board 2000 

A

D

F
G

N This criterion applies to total polychlorinated biphenyls (e.g. the sum of all congener or all isomer or homolog or Aroclor analyses.)
Q
V
Y

aa

bb

cc
dd

ee

ff
gg
hh

ii

The deviation of this value is presented in the Red Book (EPA 440/9-76-023, July 1976).

From "Establishment of Numeric Criteria for Priority Toxic Pollutants for the State of California" (CTR) (EPA 2000) and "Water Quality Control Plan, San Francisco Bay Basin Region" (Water Board 1995).  The most appropriate criteria were used. 

EPA is actively working on this criterion, and so this recommended water quality criterion may change substantially in the near future.
This recommended water quality criterion was derived in Ambient Water Quality Criteria Saltwater Copper Addendum (draft, April 14, 1995) and was promulgated in the Interim final National Toxics Rule (60 FR 22228-222237, May 4, 1995).

EPA National "AWQC Lowest Observed Effect Level (Chronic)" (Water Board 2000)
EPA National "AWQC Lowest Observed Effect Level (Acute)" (Water Board 2000)
EPA National "AWQC Lowest Observed Effect Level (Other)" (Water Board 2000)
From "National Recommended Water Quality Criteria: 2002" (EPA 2002a) and "Revision of National Recommended Water Quality Criteria." (EPA 2002b), unless otherwise noted.

Detailed application of this toxicity criterion may require the review and/or summation of analyte isomer, congener, or speciation results, as applicable.  Please see applicable regulatory agency source document for additional detail.

This recommended water quality criterion was derived from data for arsenic (III), but is applied here to total arsenic, which might imply that arsenic (III) and arsenic (V) are equally toxic to aquatic life and that their toxicities are additive.  In the arsenic criteria document (EPA 440/5-84-033, 
January 1985), Species Mean Acute Values (SMAVs) are given for both arsenic (III) and arsenic (V) for five species, and the ratios of the SMAVs for each species range from 0.6 to 1.7.  Chronic values are available for both arsenic (III) and arsenic (V) for one species; for the fathead minnow, 
the chronic value for arsenic (V) is 0.29 times the chronic value for arsenic (III).  No data are known to be available concerning whether the toxicities of the forms of arsenic to aquatic organisms are additive.

California Environmental Protection Agency, Regional Water Quality Control Board, San Francisco Bay Area Region (Water Board). 1995. "San Francisco Bay Basin Plan Water Quality Control Plan." June 21.  Table 3-3 Water Quality Objectives for Toxic Pollutants for Surface Water With 
Salinities Greater Than 5 Parts Per Billion. 

The following lettered footnotes are derived from EPA "National Recommended Water Quality Criteria:  2002" (EPA 2002a), Table 1 - Priority Toxic Pollutants:

An acute criterion (EPA identified as Criteria Maximum Concentration [CMC]) is an estimate of the highest concentration of a material in surface water to which an aquatic community can be exposed briefly without resulting in an unacceptable effect.  The chronic concentration (EPA 
identified as Criterion Continuous Concentration [CCC]) is an estimate of the highest concentration of a material in surface water to which an aquatic community can be exposed indefinitely without resulting in an unacceptable effect.  The CMC and CCC are just two if the six parts of an 
aquatic life criterion; the other four parts are the acute averaging period, chronic averaging period, acute frequency of allowed exceedance, and chronic frequency of allowed exceedance.  Because 304(a) aquatic life criteria are national guidance, they are intended to be protective of the 
vast majority of the aquatic communities in the United States (EPA 2002a).  

In instances where criteria from "Establishment of Numeric Criteria for Priority Toxic Pollutants for the State of California" (EPA 2000) refer to the "Water Quality Control Plan, San Francisco Bay Basin Region" (Water Board 1995), Water Board 1995 criteria were used.  The Water Board 
1995 criteria are distinguished by an "m"  in the footnote column.

From Water Board "Basin Plan" 4-Day Average (Chronic)
From Water Board "Basin Plan" 24-Hour and 1-Hour Average (Acute)
From Water Board "Basin Plan" Instantaneous Maximum

This criterion applies to DDT and its metabolites (that is, the total concentration of DDT and its metabolites should not exceed this value.)

When the concentration of dissolved organic carbon is elevated, copper is substantially less toxic, and use of Water-Effect Rations might be appropriate.

Freshwater and saltwater criteria for metals are expressed in terms of the dissolved metal in the water column.  The recommended water quality criteria value was calculated by using the previous 304(a) aquatic life criteria expressed in terms of total recoverable metal, and multiplying it by a 
conversion factor (CF).  The term "Conversion Factor" (CF) represents the recommended conversion factor for converting a metal criterion expressed as the total recoverable fraction in the water column to a criterion expressed as the dissolved fraction in the water column.  (Conversion Factors 
for saltwater CCCs are currently unavailable.  Conversion factors derived for saltwater CMCs have been used for both saltwater CMCs and CCCs).  See "Office of Water Policy and Technical Guidance on Interpretation and Implementation of Aquatic Life Metals Criteria,"  October 1, 1993, by 
Martha G. Prothro, Acting Assistant Administrator for Water, available from the Water Resource center, USEPA, 401 M St., SW, mail code RC4100, Washington DC 20460; and 40CFR 131.36(b)(1).  Conversion Factors applied in the table can be found in Appendix A to the Preamble - 
Conversion Factors for Dissolved Metals.

This criterion is based on a 304(a) aquatic life criterion issued in 1980 or 1986, and was issued in one of the following documents :  Aldrin/Dieldrin (EPA 440/5-80-019), Chlordane (EPA 440/5-80-027), DDT (EPA 440/5-80-038), Endrin (EPA 4405-80-047), Heptachlor (EPA 440/5-80-052), 
Polychlorinated biphenyls (EPA 440/5-80-068), Toxaphene (EPA 440/5-86-006).  This CCC is currently based on the Final Residue Value (FRV) procedure.  Since the publication of the Great Lakes Aquatic Life Criteria Guidelines in 1995 (60 FR 15393-15399, March 23, 1995), the EPA no 
longer uses the Final Residue Value procedure for deriving CCCs for new or revised 304(a) aquatic life criteria.  Therefore, the EPA anticipates that future revisions of this CCC will not be based on FRV procedure.
This water quality criterion is based on a 304(a) aquatic life criterion that was derived using the 1985 Guidelines ( Guidelines for Deriving Numerical National Water Quality Criteria for the Protection of Aquatic Organisms and Their Uses, PB85-227046, January 1985) and was issued in one of the 
following criteria documents:  Arsenic (EPA 440/5-84-033), Cadmium (EPA 882-R-01-001), Chromium (EPA 440/5-84-029), Copper (EPA 440/5-84-031), Cyanide (EPA 440/5-84-028), Lead (EPA 440/5-84-027), Nickel (EPA 440/5-86-004), Pentachlorophenol (EPA 440/5-86-009), Toxaphene 
(EPA 440/5-86-006), Zinc (EPA 440/5-87-003).

This recommended water quality criterion was derived from data for inorganic mercury (II), but is applied here to total mercury.  If a substantial portion of the mercury in the water column is methylmercury, this criterion will probably be under protective.  In addition, even though inorganic mercury 
is converted to methylmercury, and methylmercury bioaccumulates to a great extent, this criterion does not account for uptake via the food chain because sufficient data were not available when the criterion was derived.

This value was derived from data for endosulfan and is most appropriately applied to the sum of alpha-endosulfan and beta-endosulfan.

This recommended water quality criterion was derived on page 43 of the mercury document (EPA 440/5-84-026, January1985).  The saltwater CCC of 0.025 µg/L given on page 23 of the criteria document is based on the Final Residue Value procedure in the 1985 Guidelines.  Since the 
publication of the Great Lakes Aquatic Life Criteria Guidelines in 1995 (60 FR 15393-15399, March 23, 1995), the Agency no longer uses the Final Residue Value procedure for deriving CCCs for new or revised 304(a) aquatic life criteria.

The selenium criteria document (EPA 440/5-87-006, September 1987) provides that if selenium is as toxic to saltwater fishes in the field as it is to freshwater fish in the field, the status of the fish community should be monitored whenever the concentration of selenium exceeds 5.0 mg/L in salt 
water because the saltwater CCC does not take into account uptake via the food chain.

The criterion is based on 304(a) aquatic life criterion issued in 1980 and was issued in one of the following documents:  Aldrin/Dieldrin (EPA 440/5-80-019), Chlordane (EPA 440/5-80-027), Dichlorodiphenyltrichloroethane (DDT) (EPA 440/5-80-38), Endosulfan (EPA 440/5-80-046), Endrin (EPA 
440/5-80-047), Heptachlor (EPA 440/5-80-052), Hexachlorocyclohexane (EPA 440/5-80-054), Silver (EPA 440/5-80-071),  The minimum data requirements and derivation procedures were different in the 1980 Guidelines than in the 1985 Guidelines. For example, a "CMC" derived using the 
1980 Guidelines was derived to be used as an instantaneous maximum.  If assessment is to be done using an averaging period, the values given should be divided by 2 to obtain a value that is more comparable to a CMC derived using the 1985 Guidelines.

This recommended water quality criterion is expressed as mg free cyanide (as CN)/L.
This value was derived from data for heptachlor, and the criteria document provides insufficient data to estimate the relative toxicities of heptachlor and heptachlor epoxide.
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TABLE H-1:  SURFACE WATER QUALITY CRITERIA FOR THE SAN FRANCISCO BAY (CONTINUED)
Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

ll

mm
nn

oo

pp

rr

1 Expressed as dissolved
2 Expressed as total recoverable
6 Pentavalent arsenic [As(V)] effects on plants.

20 For halomethanes
22 For chlorinated benzenes
23     Toxicity to a fish species exposed for 7.5 days
24 For dichlorobenzenes
27 For dichloroethylenes
28 For dichloropropanes
29 For dichloropropenes
38 Toxicity to algae occurs
45 For phthalate esters
48
51
52
53 For dinitrotoluenes
56 For nitrosamines
68
82
83 Adverse effects on a fish species exposed for 168 days.
88 For nitrophenols
95 For the pentavalent form

114
115
116
142 Criteria do not apply to waters subject to water quality objectives in Tables III-2A and III-2B of the San Francisco Bay Regional Water Quality Control Board's 1986 Basin Plan.
143 These criteria were promulgated for specific California waters in the National Toxics Rule.
144 The ambient level was set at or below the minimum reported detection limit.  
145

References:

Regional Water Quality Control Board (Water Board). 1995.  "San Francisco Bay Basin Plan."  San Francisco Bay Region.  June 21.
Water Board.  1998.  "Recommended Interim Water Quality Objectives (or Aquatic Life Criteria) for Methyl Tertiary-Butyl Ether (MTBE)."  San Francisco Bay Region.  October 1.
Water Board.  2000.  "A Compilation of Water Quality Goals."  Prepared by Jon B. Marshack, Central Valley Region.  August. 
Water Board.  2001.  "Water Quality Goals Update."  Central Valley Region.  April 18. 
Tetra Tech EM Inc.  1999.  “Draft Remedial Investigation Report, Site 12 Operable Unit, Naval Station Treasure Island, San Francisco, California.”  June 1. 
Tetra Tech EM Inc.  2001.  "Final Technical Memorandum Estimation of Ambient Concentrations of Metals in Groundwater, Naval Station Treasure Island, San Francisco, California."  March 30.
U.S. Environmental Protection Agency (EPA).  2000.  "Establishment of Numeric Criteria for Priority Toxic Pollutants for the State of California."  40 CFR Part 131, RIN 2040-AC44.  May 18.
EPA.  2002a.  "National Recommended Water Quality Criteria:  2002." EPA-822-R-02-047.  November.  

 EPA.  2002b.  "Revision of National Recommended Water Quality Criteria."  FRL-OW-7431-3.  December 27.

This criterion is based on 304(a) aquatic life criterion issued in 1980, and was issued in one of the following documents: Aldrin/ Dieldrin (EPA 440/5-80-019), Chlordane (EPA 440/5-80-027), DDT (EPA 440/5-80-038), Endosulfan (EPA 440/5-80-046), Endrin (EPA 440/5-80-047), 
Heptochlor (440/5-80-025), Hexachlorocyclohexane (EPA 440/5/80/054), Silver (EPA 440/5-80-071)  (originally footnote g in CTR).

These freshwater and saltwater criteria for metals are expressed in terms of dissolved fraction of the metal in the water column.  Criterion values were calculated by using EPA's Clean Water Act 304(a) guidance values (described in the total recoverable fraction) and then applying the 
conversion factors in 131.36(b)() and (2).

Draft/tentative/provisional; applies only to second value if more than one value is listed.

For chlorinated naphthalenes

A decrease in the number of algal cells occurs.

For polycyclic aromatic hydrocarbons
From U.S. Environmental Protection Agency, Quality Criteria for Water  (1976) "The Red Book." 

The following lettered footnotes are derived from EPA "Establishment of Numeric Criteria for Priority Toxic Pollutants for the State of California" (EPA 2000).

Criterion most appropriately applied to the sum of alpha-endosulfan and beta-endosulfan.
Developed as 24-hour average using 1980 EPA guidelines, but applied as 4-day average in the National Toxics Rule and/or Proposed California Toxics Rule.

No criterion for protection of human health from consumption of aquatic organisms (excluding water) was presented in the 1980 criteria document or in the 1986 Quality Criteria for Water.  Nevertheless, sufficient information was presented in the 1980 document to allow a calculation of a 
criterion, even though the results of such calculations were not shown in the document.

Criteria for these metals are expressed as a function of the water-effect ratio (WER) (originally footnote I in the CTR).

PCBs are a class of chemicals that include Aroclors 1242,1254,1221,1232,1248,1260, and 1016.  The aquatic life criteria apply to the sum of this set of seven Aroclors.

These criteria were promulgated for specific waters in California in the National Toxics Rule (NTR).  The specific waters to which the NTR criteria apply include Waters of the State defined as bays or estuaries, including the San Francisco Bay upstream to and including Suisun Bay and the 
Sacramento-San Joaquin Delta.  This section does not apply instead of the NTR for these criteria.

The ambient concentration represents the 95th percentile of the distribution.  Additionally, the 95th percentile of the distribution was calculated using distribution dependent formulae.  For normal and lognormal distributions, the 95th percentile calculation 
used the parameters of the best-fitted regression line drawn through the detected values on the probability plot.  For nonparametric distribution, the analytical formula was used (Gilbert 1987).

Gibert, R.O.  1987  Statistical Methods for Environmental Pollution Monitoring.  Van Nostrand Reinhold, New York.

Applies separately to Aroclors 1242, 1254, 1221, 1232, 1248, 1260, and 1016; based on carcinogenicity at 1-in-a-million risk level.

The following numbered footnotes are derived from "A Compilation of Water Quality Goals" (Water Board 2000).  These footnotes directly correlate with the source document.
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TABLE H-2:  COMPARISON OF CHEMICAL CONCENTRATIONS IN A-AQUIFER GROUNDWATER TO SURFACE WATER QUALITY SCREENING CRITERIA - METALS

Number 
Analyzed

Number 
Detected

Percent 
Detected 

(%)

HGAL 
Screening 

Level
(µg/L)

Number of 
Detects > 

HGAL

Percent of 
Detects > 

HGAL

Number of 
Nondetects 
with Limits 

> HGAL

Percent of 
Nondetects 
with Limits 

> HGAL

Surface 
Water 

Criteria1

(µg/L)

Number of 
Detects > 
Surface 
Water 

Criteria

Percent of 
Detects > 
Surface 
Water 

Criteria (%)

Number of 
Nondetects 
with Limits 
> Surface 

Water 
Criteria

Percent of 
Nondetects 
with Limits 
> Surface 

Water 
Criteria (%)

Aluminum 215 29 13.49 NA NA NA NA NA NA NA NA NA NA
Antimony 213 15 7.04 43.26 0 0.00 1 0.51 NA NA NA NA NA
Arsenic 214 95 44.39 27.3 10 10.53 1 0.84 36 3 3.16 0 0.00
Barium 213 207 97.18 504.2 7 3.38 0 0.00 NA NA NA NA NA
Beryllium 213 13 6.10 1.4 3 23.08 14 7.00 NA NA NA NA NA
Cadmium 214 21 9.81 5.1 5 23.81 0 0.00 8.8 3 14.29 0 0.00
Calcium 220 217 98.64 NA NA NA NA NA NA NA NA NA NA
Chromium 284 76 26.76 15.66 51 67.11 1 0.48 400 2 1.72 0 0.00
Chromium VI 171 39 22.81 NA NA NA NA NA 50 25 64.10 1 0.76
Cobalt 213 93 43.66 20.8 3 3.23 0 0.00 NA NA NA NA NA
Copper 215 42 19.53 28.04 7 16.67 0 0.00 3.1 28 66.67 60 34.68
Iron 220 75 34.09 2,380 12 16.00 0 0.00 NA NA NA NA NA
Iron (II) 13 6 46.15 NA NA NA NA NA NA NA NA NA NA
Lead 213 19 8.92 14.44 7 36.84 0 0.00 5.6 10 52.63 10 5.15
Magnesium 220 216 98.18 1,440,000 6 2.78 0 0.00 NA NA NA NA NA
Manganese 214 201 93.93 8,140 13 6.47 0 0.00 NA NA NA NA NA
Manganese (II) 7 7 100.00 NA NA NA NA NA NA NA NA NA NA
Mercury 212 12 5.66 0.6 2 16.67 0 0.00 0.025 12 100.00 200 100.00
Molybdenum 195 80 41.03 61.9 9 11.25 0 0.00 NA NA NA NA NA
Nickel 275 152 55.27 96.48 18 11.84 0 0.00 8.2 121 79.61 46 37.40
Potassium 220 219 99.55 448,000 1 0.46 0 0.00 NA NA NA NA NA
Selenium 207 27 13.04 14.5 1 3.70 11 6.11 71 0 0.00 0 0.00
Silver 212 13 6.13 7.43 0 0.00 1 0.50 0.38 12 92.31 199 100.00
Sodium 220 220 100.00 9,242,000 0 0.00 NA All Detected NA NA NA NA All Detected
Thallium 197 33 16.75 12.97 3 9.09 14 8.54 426 0 0.00 0 0.00
Vanadium 210 130 61.90 26.62 9 6.92 1 1.25 NA NA NA NA NA
Zinc 216 43 19.91 75.68 9 20.93 0 0.00 81 7 16.28 0 0.00

Notes:

1 The published sources are provided in the footnotes to Table H-1.

µg/L Microgram per liter
HGAL Hunters Point groundwater ambient level
NA Not available

Chemical

Comparison of Surface Water CriteriaComparison of HGALs

Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California
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Chemical
Number 

Analyzed
Number 
Detected

Percent 
Detected 

(%)

Surface Water 
Criteria1

(µg/L)

Number of 
Detects 

Exceeding 
Surface Water 

Criteria

Percent of 
Detects 

Exceeding 
Surface Water 

Criteria (%)

Number of 
Nondetects with 
Limits Exceeding 

Surface Water 
Criteria

Percent of Nondetects 
with Limits Exceeding 

Surface Water Criteria (%)
1,1,1,2-Tetrachloroethane 12 0 0.00 NA NA NA NA NA
1,1,1-Trichloroethane 252 2 0.79 6,240 0 0.00 0 0.00
1,1,2,2-Tetrachloroethane 252 0 0.00 1,804 ND ND 0 0.00
1,1,2-Trichloro-1,2,2-Trifluoroethane 79 0 0.00 NA NA NA NA NA
1,1,2-Trichloroethane 252 1 0.40 NA NA NA NA NA
1,1-Dichloroethane 252 2 0.79 NA NA NA NA NA
1,1-Dichloroethene 252 0 0.00 44,800 ND ND 0 0.00
1,2,3-Trichloropropane 12 0 0.00 NA NA NA NA NA
1,2,4-Trichlorobenzene 221 0 0.00 129 ND ND 0 0.00
1,2-Dibromo-3-Chloropropane 28 0 0.00 NA NA NA NA NA
1,2-Dibromethane 36 0 0.00 NA NA NA NA NA
1,2-Dichlorobenzene 243 1 0.41 129 0 0.00 0 0.00
1,2-Dichloroethane 252 1 0.40 22,600 0 0.00 0 0.00
1,2-Dichloroethene (total) 177 11 6.21 44,800 0 0.00 0 0.00
1,2-Dichloropropane 252 0 0.00 3,040 ND ND 0 0.00
1,3-Dichlorobenzene 243 0 0.00 129 ND ND 0 0.00
1,4-Dichlorobenzene 243 1 0.41 129 0 0.00 0 0.00
2-Butanone 174 0 0.00 NA NA NA NA NA
2-Chloroethyl Vinyl Ether 47 0 0.00 NA NA NA NA NA
2-Hexanone 139 1 0.72 NA NA NA NA NA
4-Methyl-2-Pentanone 172 1 0.58 NA NA NA NA NA
Acetone 173 2 1.16 NA NA NA NA NA
Benzene 208 7 3.37 700 0 0.00 0 0.00
Bromobenzene 12 0 0.00 NA NA NA NA NA
Bromochloromethane 16 0 0.00 6,400 ND ND 0 0.00
Bromodichloromethane 252 0 0.00 6,400 ND ND 0 0.00
Bromoform 252 0 0.00 6,400 ND ND 0 0.00
Bromomethane 252 0 0.00 6,400 ND ND 0 0.00
Carbon disulfide 173 4 2.31 NA NA NA NA NA
Carbon tetrachloride 252 4 1.59 6,400 0 0.00 0 0.00
Chlorobezene 253 0 0.00 129 ND ND 0 0.00
Chloroethane 252 0 0.00 NA NA NA NA NA
Chloroform 252 40 15.87 6,400 0 0.00 0 0.00
Chloromethane 252 1 0.40 6,400 0 0.00 0 0.00

Comparison of Surface Water Criteria

Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

TABLE H-3:  COMPARISON OF CHEMICAL CONCENTRATIONS IN A-AQUIFER GROUNDWATER TO SURFACE WATER QUALITY SCREENING CRITERIA - VOLATILE 
ORGANIC COMPOUNDS 
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Chemical
Number 

Analyzed
Number 
Detected

Percent 
Detected 

(%)

Surface Water 
Criteria1

(µg/L)

Number of 
Detects 

Exceeding 
Surface Water 

Criteria

Percent of 
Detects 

Exceeding 
Surface Water 

Criteria (%)

Number of 
Nondetects with 
Limits Exceeding 

Surface Water 
Criteria

Percent of Nondetects 
with Limits Exceeding 

Surface Water Criteria (%)

Comparison of Surface Water Criteria

Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

TABLE H-3:  COMPARISON OF CHEMICAL CONCENTRATIONS IN A-AQUIFER GROUNDWATER TO SURFACE WATER QUALITY SCREENING CRITERIA - VOLATILE 
ORGANIC COMPOUNDS (CONTINUED)

cis-1,2-Dichloroethene 75 3 4.00 44,800 0 0.00 0 0.00
cis-1,3-Dichloropropene 252 0 0.00 NA NA NA NA NA
Dibromochloromethane 252 0 0.00 6,400 ND ND 0 0.00
Dibromomethane 12 0 0.00 NA NA NA NA NA
Dichlorodifluoromethane 59 0 0.00 NA NA NA NA NA
Ethane 19 0 0.00 NA NA NA NA NA
Ethene 19 0 0.00 NA NA NA NA NA
Ethylbenzene 208 8 3.85 86 2 25.00 0 0.00
m,p-Xylenes 1 0 0.00 NA NA NA NA NA
Methane 20 10 50.00 NA NA NA NA NA
Methylene chloride 252 1 0.40 6,400 0 0.00 0 0.00
o-Xylene 1 0 0.00 NA NA NA NA NA
Styrene 173 0 0.00 NA NA NA NA NA
Tert-butyl methyl ether 32 4 12.50 8,000 0 0.00 0 0.00
Tetrachloroethene 252 8 3.17 450 0 0.00 0 0.00
Toluene 208 6 2.88 5,000 0 0.00 0 0.00
trans-1,2-Dichloroethene 75 0 0.00 44,800 ND ND 0 0.00
trans-1,3-Dichloropropene 252 0 0.00 NA NA NA NA NA
Trichloroethene 252 23 9.13 400 0 0.00 0 0.00
Trichlorofluoromethane 59 0 0.00 NA NA NA NA NA
Vinyl acetate 26 0 0.00 NA NA NA NA NA
Vinyl chloride 252 0 0.00 NA NA NA NA NA
Xylene (total) 207 8 3.86 NA NA NA NA NA

Notes:

1                The published sources are provided in the footnotes to Table H-1.

µg/L     Microgram per liter
NA       Not available
ND       Nondetect
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Chemical
Number 

Analyzed
Number 
Detected

Percent 
Detected 

(%)

Surface 
Water 

Criteria1

(µg/L)

Number of 
Detects 

Exceeding 
Surface Water 

Criteria

Percent of 
Detects 

Exceeding 
Surface Water 

Criteria (%)

Number of 
Nondetects with 
Limits Exceeding 

Surface Water 
Criteria

Percent of 
Nondetects with 
Limits Exceeding 

Surface Water 
Criteria (%)

1,4-Dioxane 1 0 0.00 NA NA NA NA NA
2,2'-Oxybis(1-Chloropropane) 193 0 0.00 NA NA NA NA NA
2,4,5-Trichlorophenol 183 0 0.00 NA NA NA NA NA
2,4,6-Trichlorophenol 183 0 0.00 NA NA NA NA NA
2,4-Dichlorophenol 183 0 0.00 NA NA NA NA NA
2,4-Dimethylphenol 183 1 0.55 NA NA NA NA NA
2,4-Dinitrophenol 179 0 0.00 46 ND ND 14 7.82
2,4-Dinitrotoluene 193 0 0.00 118 ND ND 0 0.00
2,6-Dinitrotoluene 193 0 0.00 118 ND ND 0 0.00
2-Chloronaphthalene 193 0 0.00 1.5 ND ND 193 100.00
2-Chlorophenol 184 0 0.00 NA NA NA NA NA
2-Methylnaphthalene 200 2 1.00 NA NA NA NA NA
2-Methylphenol 183 0 0.00 NA NA NA NA NA
2-Nitroaniline 192 0 0.00 NA NA NA NA NA
2-Nitrophenol 184 0 0.00 970 ND ND 0 0.00
3,3'-Dichlorobenzidine 189 0 0.00 NA NA NA NA NA
3-Nitroaniline 193 0 0.00 NA NA NA NA NA
4,6-Dinitro-2-Methylphenol 179 0 0.00 970 ND ND 0 0.00
4-Bromophenyl-Phenylether 193 0 0.00 NA NA NA NA NA
4-Chloro-3-Methylphenol 183 0 0.00 NA NA NA NA NA
4-Chloroaniline 193 0 0.00 NA NA NA NA NA
4-Chlorophenyl-Phenylether 193 0 0.00 NA NA NA NA NA
4-Methylphenol 183 1 0.55 NA NA NA NA NA
4-Nitroaniline 193 0 0.00 NA NA NA NA NA
4-Nitrophenol 184 0 0.00 970 ND ND 0 0.00
Acenaphthene 226 1 0.44 710 0 0.00 0 0.00
Acenaphthylene 226 1 0.44 60 1 100.00 0 0.00
Anthracene 226 1 0.44 60 0 0.00 0 0.00

Comparison of Surface Water Criteria

TABLE H-4:  COMPARISON OF CHEMICAL CONCENTRATIONS IN A-AQUIFER GROUNDWATER TO SURFACE WATER QUALITY SCREENING   
CRITERIA - SEMIVOLATILE ORGANIC COMPOUNDS 
Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California
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Chemical
Number 

Analyzed
Number 
Detected

Percent 
Detected 

(%)

Surface 
Water 

Criteria1

(µg/L)

Number of 
Detects 

Exceeding 
Surface Water 

Criteria

Percent of 
Detects 

Exceeding 
Surface Water 

Criteria (%)

Number of 
Nondetects with 
Limits Exceeding 

Surface Water 
Criteria
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Nondetects with 
Limits Exceeding 

Surface Water 
Criteria (%)

Comparison of Surface Water Criteria

TABLE H-4:  COMPARISON OF CHEMICAL CONCENTRATIONS IN A-AQUIFER GROUNDWATER TO SURFACE WATER QUALITY SCREENING  
CRITERIA - SEMIVOLATILE ORGANIC COMPOUNDS (CONTINUED)
Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

Benzo(a)anthracene 226 0 0.00 60 ND ND 0 0.00
Benzo(a)pyrene 223 4 1.79 60 0 0.00 1 0.46
Benzo(b)fluoranthene 223 6 2.69 60 0 0.00 1 0.46
Benzo(g,h,i)perylene 223 2 0.90 60 0 0.00 2 0.90
Benzo(k)fluoranthene 223 3 1.35 60 0 0.00 1 0.45
Benzoic acid 13 0 0.00 NA NA NA NA NA
Benzyl alcohol 12 0 0.00 NA NA NA NA NA
Bis(2-chloroethoxy)methane 193 0 0.00 NA NA NA NA NA
bis(2-chloroethyl)ether 193 0 0.00 NA NA NA NA NA
bis(2-ethylhexyl)phthalate 193 2 1.04 NA NA NA NA NA
Butylbenzylphthalate 193 0 0.00 588.8 ND ND 0 0.00
Carbazole 180 0 0.00 NA NA NA NA NA
Chrysene 226 0 0.00 60 ND ND 0 0.00
Dibenz(a,h)anthracene 223 0 0.00 60 ND ND 1 0.45
Dibenzofuran 193 0 0.00 NA NA NA NA NA
Diethylphthalate 193 0 0.00 588.8 ND ND 0 0.00
Dimethylphthalate 193 0 0.00 3.4 ND ND 193 100.00
Di-n-butylphthalate 193 0 0.00 588.8 ND ND 0 0.00
Di-n-octylphthalate 190 0 0.00 588.8 ND ND 0 0.00
Fluoranthene 226 1 0.44 16 0 0.00 2 0.89
Fluorene 226 5 2.21 60 0 0.00 0 0.00
Hexachlorobenzene 193 0 0.00 129 ND ND 0 0.00
Hexachlorobutadiene 193 0 0.00 6.4 ND ND 193 100.00
Hexachlorocyclopentadiene 191 0 0.00 1.4 ND ND 191 100.00
Hexachloroethane 193 4 2.07 188 0 0.00 0 0.00
Indeno(1,2,3-cd)pyrene 223 1 0.45 60 0 0.00 1 0.45
Isophorone 193 0 0.00 2,580 ND ND 0 0.00
Naphthalene 226 2 0.88 470 0 0.00 0 0.00
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Chemical
Number 

Analyzed
Number 
Detected

Percent 
Detected 

(%)
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Water 
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Nondetects with 
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Criteria (%)

Comparison of Surface Water Criteria

TABLE H-4:  COMPARISON OF CHEMICAL CONCENTRATIONS IN A-AQUIFER GROUNDWATER TO SURFACE WATER QUALITY SCREENING  
CRITERIA - SEMIVOLATILE ORGANIC COMPOUNDS (CONTINUED)
Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

Nitrobenzene 193 0 0.00 1,336 ND ND 0 0.00
n-Nitroso-di-n-propylamine 193 0 0.00 660,000 ND ND 0 0.00
n-Nitrosodiphenylamine 193 0 0.00 660,000 ND ND 0 0.00
Pentachlorophenol 183 0 0.00 7.9 ND ND 183 100.00
Phenanthrene 226 0 0.00 60 ND ND 0 0.00
Phenol 183 1 0.55 1,160 0 0.00 0 0.00
Pyrene 226 1 0.44 60 0 0.00 0 0.00
Total Chlordane 193 0 0.00 NA NA NA NA NA
Total HMW PAH 226 6 2.65 NA NA NA NA NA
Total LMW PAH 226 6 2.65 NA NA NA NA NA
Total PAH 226 11 4.87 NA NA NA NA NA

Notes:

1 The published sources are provided in the footnotes to Table H-1.

µg/L     Microgram per liter
HMW    High molecular weight
LMW    Low molecular weight
NA       Not available
ND       Nondetected
PAH     Polynuclear aromatic hydrocarbon
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Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

Chemical
Number 
Analyzed

Number 
Detected

Percent 
Detected 

(%)

Surface 
Water 

Criteria1

(µg/L)

Number of Detects 
Exceeding Surface 

Water Criteria

Percent of Detects 
Exceeding 

Surface Water 
Criteria (%)

Number of 
Nondetects with 
Limits Exceeding 

Surface Water 
Criteria

Percent of 
Nondetects with 
Limits Exceeding 

Surface Water 
Criteria (%)

4,4'-DDD 138 0 0.00 0.72 ND ND 0 0.00
4,4'-DDE 138 0 0.00 2.8 ND ND 0 0.00
4,4'-DDT 138 0 0.00 0.001 ND ND 138 100.00
Aldrin 138 0 0.00 0.26 ND ND 0 0.00
alpha-BHC 138 0 0.00 NA NA NA NA NA
alpha-Chlordane 138 0 0.00 0.004 ND ND 138 100.00
Aroclor-1016 141 0 0.00 0.03 ND ND 141 100.00
Aroclor-1221 141 0 0.00 0.03 ND ND 141 100.00
Aroclor-1232 141 0 0.00 0.03 ND ND 141 100.00
Aroclor-1242 141 0 0.00 0.03 ND ND 141 100.00
Aroclor-1248 141 0 0.00 0.03 ND ND 141 100.00
Aroclor-1254 141 0 0.00 0.03 ND ND 141 100.00
Aroclor-1260 141 0 0.00 0.03 ND ND 141 100.00
Aroclor (total) 141 0 0.00 NA NA NA NA NA
beta-BHC 138 0 0.00 NA NA NA NA NA
Chlordane (total) 138 0 0.00 NA NA NA NA NA
Cyanide 103 8 7.77 1 7 87.50 68 71.58
DDT (total) 138 0 0.00 NA NA NA NA NA
delta-BHC 138 0 0.00 NA NA NA NA NA
Dieldrin 138 0 0.00 0.142 ND ND 0 0.00
Endosulfan I 138 0 0.00 0.0087 ND ND 138 100.00
Endosulfan II 138 0 0.00 0.0087 ND ND 138 100.00
Endosulfan sulfate 138 0 0.00 NA NA NA NA NA
Endrin 138 0 0.00 0.0023 ND ND 138 100.00
Endrin aldehyde 130 0 0.00 NA NA NA NA NA
Endrin ketone 138 0 0.00 NA NA NA NA NA
gamma-BHC (lindane) 138 0 0.00 0.032 ND ND 138 100.00
gamma-Chlordane 138 0 0.00 0.004 ND ND 138 100.00
Heptachlor 138 0 0.00 0.0036 ND ND 138 100.00

Comparison of Surface Water Criteria

TABLE H-5:  COMPARISON OF CHEMICAL CONCENTRATIONS IN A-AQUIFER GROUNDWATER TO SURFACE WATER QUALITY SCREENING 
CRITERIA - PESTICIDES, PCBS, AND CYANIDE 
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Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

Chemical
Number 
Analyzed

Number 
Detected

Percent 
Detected 

(%)

Surface 
Water 

Criteria1

(µg/L)

Number of Detects 
Exceeding Surface 

Water Criteria

Percent of Detects 
Exceeding 

Surface Water 
Criteria (%)

Number of 
Nondetects with 
Limits Exceeding 

Surface Water 
Criteria

Percent of 
Nondetects with 
Limits Exceeding 

Surface Water 
Criteria (%)

Comparison of Surface Water Criteria

TABLE H-5:  COMPARISON OF CHEMICAL CONCENTRATIONS IN A-AQUIFER GROUNDWATER TO SURFACE WATER QUALITY SCREENING 
CRITERIA - PESTICIDES, PCBS, AND CYANIDE (CONTINUED)

Heptachlor epoxide 137 0 0.00 0.0036 ND ND 137 100.00
Methoxychlor 138 0 0.00 0.003 ND ND 138 100.00
Toxaphene 138 0 0.00 0.0002 ND ND 138 100.00

Notes:

1 The published sources are provided in the footnotes to Table H-1.

µg/L     Microgram per liter
BHC     Benzene hexachloride
DDD     Dichlorodiphenyldichloroethane
DDE     Dichlorodiphenyldichloroethene
DDT     Dichlorodiphenyltrichloroethane
HGAL  Hunters Point groundwater ambient level
NA       Not available
ND       Nondetected
PCB     Polychlorinated biphenyl
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TABLE H-6:  EVALUATION OF GROUNDWATER SAMPLES THAT EXCEED SURFACE WATER 
QUALITY CRITERIA  
Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California 

Sampling Location Sample Date 
Result 
(µg/L) 

Detection Limit 
(µg/L) 

Exceeded 
Criteria 

Arsenic (Surface Water Screening Criteria = 36 µg/L) 
IR09MW39A 7-Oct-91 60 10 Yes 
IR09MW39A 18-Dec-91 10 U 10 No 
IR09MW39A 12-Nov-93 23 10.9 No 
IR09MW39A 23-Feb-94 48.8 U 48.8 Limit > criteria 
IR09MW39A 12-May-94 25.1 10 No 
IR09MW39A 6-Sep-94 28.8 U  28.8 No 
IR09MW39A 9-Jun-04 20 U  20 No 
IR09MW39A 13-Sep-04 20 U  20 No 
IR09MW39A 29-Nov-04 20 U  20 No 

     
IR22MW07A 18-May-93 2.6 U  2.6 No 
IR22MW07A 9-Sep-93 6 U2  6 No 
IR22MW07A 14-Jan-94 62.5 J7  3.2 Yes 
IR22MW07A 1-Feb-01 5 U2  2.5 No 
IR22MW07A 10-Jun-02 5 U  5 No 

     
IR22MW16A 6-May-93 3.1 2.6 No 
IR22MW16A 9-Sep-93 4.3 U2  4.3 No 
IR22MW16A 14-Jan-94 50.4 3.2 Yes 
IR22MW16A 19-Feb-01 2.5 U  2.5 No 
IR22MW16A 10-Jun-02 5 U  5 No 

Cadmium (Surface Water Screening Criteria = 8.8 µg/L) 
IR44MW08A 20-Oct-95 24.9 J4  0.2 Yes 
IR44MW08A 22-Jan-96 0.2 U  0.2 No 
IR44MW08A 23-Feb-96 1 U  1 No 

     
IR70MW11A 1-Nov-95 7.7 0.2 No 
IR70MW11A 12-Jan-96 0.2 U  0.2 No 
IR70MW11A 14-Feb-96 24.3 0.2 Yes 
IR70MW11A 7-Feb-01 0.68 U1J9  0.6 No 

     
IR70MW12A 20-Oct-95 1.8 J4  0.2 No 
IR70MW12A 12-Jan-96 0.2 U  0.2 No 
IR70MW12A 14-Feb-96 9.2 0.2 Yes 



TABLE H-6:  EVALUATION OF GROUNDWATER SAMPLES THAT EXCEED SURFACE WATER 
QUALITY CRITERIA (CONTINUED) 
Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California 

Appendix H, Revised FS for Parcel D Page 2 of 10 

Sampling Location Sample Date 
Result 
(µg/L) 

Detection Limit 
(µg/L) 

Exceeded 
Criteria 

Chromium VI (Surface Water Screening Criteria = 50 µg/L) 
IR09MW35A 25-Apr-90 63 10 Yes 
IR09MW35A 2-Jan-91 63 10 Yes 
IR09MW35A 8-Jul-91 100 10 Yes 
IR09MW35A 16-Dec-91 130 10 Yes 
IR09MW35A 9-Nov-93 76.4 10 Yes 
IR09MW35A 22-Feb-94 70 10 Yes 
IR09MW35A 12-May-94 106 10 Yes 
IR09MW35A 2-Sep-94 78.3 10 Yes 
IR09MW35A 28-Jul-95 120 10 Yes 
IR09MW35A 15-Aug-00 60 10 Yes 
IR09MW35A 1-Feb-01 60 10 Yes 
IR09MW35A 9-Jun-04 73 20 Yes 
IR09MW35A 7-Sep-04 70 20 Yes 
IR09MW35A 22-Nov-04 60 20 Yes 

     
IR09MW39A 7-Oct-91 60 10 Yes 
IR09MW39A 18-Dec-91 10 U  10 No 
IR09MW39A 12-Nov-93 23 10.9 No 
IR09MW39A 23-Feb-94 48.8 U  48.8 No 
IR09MW39A 12-May-94 25.1 10 No 
IR09MW39A 6-Sep-94 28.8 U  28.8 No 
IR09MW39A 9-Jun-04 20 U  20 No 
IR09MW39A 13-Sep-04 20 U  20 No 
IR09MW39A 29-Nov-04 20 U  20 No 

     
IR09MW51F 15-Feb-96 56 10 Yes 
IR09MW51F 18-Mar-96 48 10 No 
IR09MW51F 9-Apr-96 49 10 No 
IR09MW51F 14-May-96 47 10 No 
IR09MW51F 15-Aug-00 30 10 No 
IR09MW51F 2-Feb-01 30 10 No 
IR09MW51F 8-Jun-04 37 20 No 
IR09MW51F 13-Sep-04 40 20 No 
IR09MW51F 29-Nov-04 40 20 No 



TABLE H-6:  EVALUATION OF GROUNDWATER SAMPLES THAT EXCEED SURFACE WATER 
QUALITY CRITERIA (CONTINUED) 
Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California 
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Sampling Location Sample Date 
Result 
(µg/L) 

Detection Limit 
(µg/L) 

Exceeded 
Criteria 

Chromium VI (Surface Water Screening Criteria = 50 µg/L) (Continued) 
IR09MW63A 10-Jun-04 36 20 No 
IR09MW63A 13-Sep-04 20 20 No 
IR09MW63A 30-Nov-04 60 20 Yes 

     
IR09PPY1 24-Apr-90 100 10 Yes 
IR09PPY1 3-Jan-91 320 10 Yes 
IR09PPY1 9-Jul-91 380 10 Yes 
IR09PPY1 16-Dec-91 460 10 Yes 
IR09PPY1 23-Feb-94 409 21.9 Yes 
IR09PPY1 9-May-94 493 20 Yes 
IR09PPY1 7-Sep-94 221 12.5 Yes 
IR09PPY1 17-Oct-00 380 10 Yes 
IR09PPY1 2-Feb-01 260 10 Yes 

     
IR33MW61A 5-Feb-01 90 10 Yes 
IR33MW61A 10-Jun-04 54 20 Yes 
IR33MW61A 13-Sep-04 40 20 No 
IR33MW61A 30-Nov-04 250 20 Yes 

Copper (HGAL = 28.04 µg/L) 
IR33MW61A 8-Aug-94 9.3 1.7 No 
IR33MW61A 8-Aug-94 37.6 1.7 Yes 
IR33MW61A 16-Jan-96 55.9 0.5 Yes 
IR33MW61A 16-Feb-96 81.7 0.5 Yes 
IR33MW61A 1-Aug-00 66.2 1.9 Yes 
IR33MW61A 5-Feb-01 36.4 1.5 Yes 
IR33MW61A 10-Jun-04 21.2 5 No 
IR33MW61A 13-Sep-04 21.2 5 No 
IR33MW61A 30-Nov-04 30.5 5 Yes 

     
IR34MW01A 23-Sep-94 2.4 U1  2.4 No  
IR34MW01A 23-Sep-94 11.1 1.7 No  
IR34MW01A 17-Jan-96 5.1 U2  5.1 No  
IR34MW01A 21-Feb-96 51 0.5 Yes 
IR34MW01A 3-Aug-00 140 1.9 Yes 
IR34MW01A 8-Feb-01 4 U1  1.5 No 



TABLE H-6:  EVALUATION OF GROUNDWATER SAMPLES THAT EXCEED SURFACE WATER 
QUALITY CRITERIA (CONTINUED) 
Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California 
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Sampling Location Sample Date 
Result 
(µg/L) 

Detection Limit 
(µg/L) 

Exceeded 
Criteria 

Lead (HGAL = 14.44 µg/L) 
IR22MW07A 18-May-93 9.5 U  9.5 No  
IR22MW07A 9-Sep-93 14 U  14 No  
IR22MW07A 14-Jan-94 15.4 1.2 Yes 
IR22MW07A 1-Feb-01 1.6 U  1.6 No 
IR22MW07A 10-Jun-02 1.63 0.08 No 

     
IR22MW08A 9-Sep-93 20.3 UJ23  1.4 Yes 
IR22MW08A 13-Jan-94 12 U  12 No 
IR22MW08A 19-Feb-01 1.6 U  1.6 No 
IR22MW08A 31-Jul-02 0.046 U2  0.008 No 

     
IR22MW15A 4-May-93 18.5 13 Yes 
IR22MW15A 9-Sep-93 14 U  14 No 
IR22MW15A 13-Jan-94 12 U  12 No 
IR22MW15A 1-Feb-01 1.6 U  1.6 No 
IR22MW15A 11-Jun-02 3 U  3 No 

     
IR22MW16A 9-Sep-93 20.2 UJ23  1.4 Yes 
IR22MW16A 14-Jan-94 26.1 1.2 Yes 
IR22MW16A 19-Feb-01 1.6 U  1.6 No 
IR22MW16A 10-Jun-02 2.68 0.08 No 
IR22MW16A 9-Jun-04 5 U  5 No 
IR22MW16A 14-Sep-04 25 U  25 No 
IR22MW16A 6-Dec-04 25 U  25 No 

     
IR22MW20A 17-Oct-94 2.4 U2  2.4 No 
IR22MW20A 19-Jan-96 0.8 U  0.8 No 
IR22MW20A 20-Feb-96 0.8 U  0.8 No 
IR22MW20A 31-Jan-01 22.4 1.6 Yes 
IR22MW20A 10-Jun-02 1.91 0.08 No 
IR22MW20A 9-Jun-04 5 U  5 No 
IR22MW20A 14-Sep-04 25 U  25 Limit > criteria 
IR22MW20A 6-Dec-04 10 U  10 No 



TABLE H-6:  EVALUATION OF GROUNDWATER SAMPLES THAT EXCEED SURFACE WATER 
QUALITY CRITERIA (CONTINUED) 
Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California 
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Sampling Location Sample Date 
Result 
(µg/L) 

Detection Limit 
(µg/L) 

Exceeded 
Criteria 

Lead (HGAL = 14.44 µg/L) (Continued) 
PA33MW37A 25-Mar-93 2.6 U  2.6 No  
PA33MW37A 25-Mar-93 15.1 UJ23  1.3 Yes 
PA33MW37A 28-Jul-95 1.6 1.5 No 
PA33MW37A 12-Feb-96 0.8 U  0.8 No 
PA33MW37A 16-Aug-00 1.7 U  1.7 No 
PA33MW37A 7-Feb-01 1.6 UJ9  1.6 No 

     
PA50MW07A 26-Apr-93 1.4 U1J2  1.4 No  
PA50MW07A 20-Mar-96 0.8 U  0.8 No 
PA50MW07A 2-May-96 1 U  1 No 
PA50MW07A 9-Jun-04 5 U  5 No 
PA50MW07A 13-Sep-04 17.7 5 Yes 
PA50MW07A 3-Dec-04 5 UJ3  5 No 

Mercury (HGAL = 0.6 µg/L) 
IR50MW14A 21-Jun-94 0.99 0.04 Yes  
IR50MW14A 30-Jan-96 0.1 U  0.1 No 
IR50MW14A 1-Mar-96 0.12 U1  0.12 No 

     
PA16MW16A 16-Nov-95 0.1 U  0.1 No 
PA16MW16A 16-Jan-96 0.1 U  0.1 No 
PA16MW16A 21-Feb-96 1.1 0.1 Yes 

Nickel (HGAL = 96.48 µg/L) 
IR09MW35A 25-Apr-90 112.0 20.2 Yes 
IR09MW35A 2-Jan-91 130.0 22.9 Yes 
IR09MW35A 8-Jul-91 130.0 14.1 Yes 
IR09MW35A 16-Dec-91 112.0 17.8 Yes 
IR09MW35A 9-Nov-93 114.0 6.8 Yes 
IR09MW35A 22-Feb-94 55.7 7.2 No 
IR09MW35A 12-May-94 52.3 1.8 No 
IR09MW35A 2-Sep-94 61.5 2.5 No 
IR09MW35A 28-Jul-95 35.5 3.3 No 
IR09MW35A 23-Aug-00 65.5 2.1 No 
IR09MW35A 1-Feb-01 49.4 1.7 No 



TABLE H-6:  EVALUATION OF GROUNDWATER SAMPLES THAT EXCEED SURFACE WATER 
QUALITY CRITERIA (CONTINUED) 
Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California 
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Sampling Location Sample Date 
Result 
(µg/L) 

Detection Limit 
(µg/L) 

Exceeded 
Criteria 

Nickel (HGAL = 96.48 µg/L) (Continued) 
IR09MW44A 8-Oct-91 49.8 U1  49.8 No 
IR09MW44A 18-Dec-91 51.4 J7  17.8 No 
IR09MW44A 10-Nov-93 101.0 6.8 Yes 
IR09MW44A 22-Feb-94 63.5 7.2 No 
IR09MW44A 11-May-94 47.4 1.8 No 
IR09MW44A 7-Sep-94 50.6 2.5 No 
IR09MW44A 23-Aug-00 58.6 2.1 No 
IR09MW44A 30-Jan-01 52.8 1.3 No 

     
IR09P043A 8-Oct-91 185.0 15.2 Yes 
IR09P043A 18-Dec-91 134.0 17.8 Yes 
IR09P043A 10-Nov-93 141.0 6.8 Yes 
IR09P043A 24-Feb-94 119.0 7.2 Yes 
IR09P043A 12-May-94 99.6 1.8 Yes 
IR09P043A 8-Sep-94 112.0 2.5 Yes 
IR09P043A 6-Oct-00 147.0 2.1 Yes 
IR09P043A 7-Feb-01 157.0 1.7 Yes 

     
IR34MW01A 23-Sep-94 5.2 U1  5.2 No 
IR34MW01A 17-Jan-96 2.6 U1  2.6 No 
IR34MW01A 21-Feb-96 65.0 0.7 No 
IR34MW01A 3-Aug-00 174.0 2.1 Yes  
IR34MW01A 8-Feb-01 1.3 U  1.3 No 

     
PA33MW37A 25-Mar-93 61.2 7.4 No 
PA33MW37A 28-Jul-95 317.0 3.3 Yes 
PA33MW37A 12-Feb-96 38.9 0.7 No 
PA33MW37A 16-Aug-00 132.0 2.1 Yes 
PA33MW37A 7-Feb-01 10.9 U1J9  1.3 No 

     
IR37MW01A 1-Nov-94 99.0 1.4 Yes 
IR37MW01A 19-Jan-96 31.7 0.7 No 
IR37MW01A 21-Feb-96 33.5 0.7 No 



TABLE H-6:  EVALUATION OF GROUNDWATER SAMPLES THAT EXCEED SURFACE WATER 
QUALITY CRITERIA (CONTINUED) 
Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California 
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Sampling Location Sample Date 
Result 
(µg/L) 

Detection Limit 
(µg/L) 

Exceeded 
Criteria 

Silver (HGAL = 7.43 µg/L) 
IR08MW39A 10-Jul-90 1.6 U  1.6 No  
IR08MW39A 3-Jan-91 8.9 U1  8.9 Limit > criteria  
IR08MW39A 10-Jul-91 1.1 U  1.1 No  
IR08MW39A 20-Dec-91 4.9 U  4.9 No  

Zinc (Surface Water Criteria = 81 µg/L) 
IR22MW20A 17-Oct-94 49.1 U2  49.1 No  
IR22MW20A 19-Jan-96 9.5 U2  9.5 No  
IR22MW20A 20-Feb-96 4.6 U1  4.6 No  
IR22MW20A 31-Jan-01 492 0.8 Yes 
IR22MW20A 10-Jun-02 4.4 U2  2 No  
IR22MW20A 9-Jun-04 50 U  50 No  
IR22MW20A 14-Sep-04 250 U  250 Limit > criteria  
IR22MW20A 6-Dec-04 100 U  100 Limit > criteria 

     
IR33MW121B 17-Oct-00 311 1.4 Yes 
IR33MW121B 5-Feb-01 2.9 J  1.4 No 

     
IR34MW01A 23-Sep-94 16.2 U1  16.2 No  
IR34MW01A 17-Jan-96 12.2 U2  12.2 No  
IR34MW01A 21-Feb-96 90 1 Yes 
IR34MW01A 3-Aug-00 120 1.4 Yes 
IR34MW01A 8-Feb-01 1.4 U  1.4 No  

     
IR34MW36B 4-Oct-00 708 1.4 Yes 
IR34MW36B 31-Jan-01 125 0.8 Yes 

     
IR34MW37B 4-Oct-00 874 1.4 Yes 
IR34MW37B 1-Feb-01 0.8 U  0.8 No 

     
PA16MW17A 21-Nov-95 143 1.2 Yes 
PA16MW17A 22-Feb-96 23.9 U1  23.9 No 



TABLE H-6:  EVALUATION OF GROUNDWATER SAMPLES THAT EXCEED SURFACE WATER 
QUALITY CRITERIA (CONTINUED) 
Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California 
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Sampling Location Sample Date 
Result 
(µg/L) 

Detection Limit 
(µg/L) 

Exceeded 
Criteria 

Ethylbenzene (Surface Water Criteria = 86 µg/L) 
IR33MW61A 8-Aug-94 350 100 Yes 
IR33MW61A 8-Aug-94 300 100 Yes 
IR33MW61A 16-Jan-96 20 0.5 No 
IR33MW61A 16-Feb-96 1.0 0.5 No 
IR33MW61A 16-Feb-96 1.0 0.5 No 
IR33MW61A 28-Apr-99 17 5 No 
IR33MW61A 1-Aug-00 28 3 No 
IR33MW61A 5-Feb-01 140 6 Yes 
IR33MW61A 5-Feb-01 110 7 Yes 
IR33MW61A 10-Jun-04 0.54 0.5 No 
IR33MW61A 13-Sep-04 4.3 0.5 No 
IR33MW61A 30-Nov-04 1.1 0.5 No 
IR33MW61A 30-Nov-04 0.8 0.5 No 

Acenaphthylene (Surface Water Criteria = 60 µg/L) 
IR09MW38A 24-Apr-90 10 U  10 No 
IR09MW38A 24-Apr-90 10 U  10 No 
IR09MW38A 3-Jan-91 2 U  2 No 
IR09MW38A 8-Jul-91 2 U  2 No 
IR09MW38A 17-Dec-91 83 2 Yes 
IR09MW38A 11-Nov-93 50 U  50 No 
IR09MW38A 23-Feb-94 10 U  10 No 
IR09MW38A 23-Feb-94 10 U  10 No 
IR09MW38A 11-May-94 10 U  10 No 
IR09MW38A 11-May-94 10 U  10 No 
IR09MW38A 6-Sep-94 10 U  10 No 
IR09MW38A 6-Sep-94 10 U  10 No 

Cyanide (Surface Water Criteria = 1 µg/L) 
IR09MW35A 25-Apr-90 10 UJ3  10 Limit > criteria  
IR09MW35A 2-Jan-91 12 10 Yes 
IR09MW35A 8-Jul-91 10 U  10 Limit > criteria 
IR09MW35A 16-Dec-91 10 U  10 Limit > criteria 
IR09MW35A 9-Nov-93 0.8 U  0.8 No 
IR09MW35A 22-Feb-94 1.8 U2  1.8 Limit > criteria 
IR09MW35A 12-May-94 2 J6  1.2 Yes 
IR09MW35A 2-Sep-94 1.1 U  1.1 Limit > criteria 



TABLE H-6:  EVALUATION OF GROUNDWATER SAMPLES THAT EXCEED SURFACE WATER 
QUALITY CRITERIA (CONTINUED) 
Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California 
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Sampling Location Sample Date 
Result 
(µg/L) 

Detection Limit 
(µg/L) 

Exceeded 
Criteria 

IR09MW35A 9-Jun-04 10 U  10 Limit > criteria 
Cyanide (Surface Water Criteria = 1 µg/L) (Continued) 

IR09MW35A 7-Sep-04 10 U  10 Limit > criteria 
IR09MW35A 22-Nov-04 10 U  10 Limit > criteria 

     
IR09MW36A 25-Apr-90 10 U  10 Limit > criteria  
IR09MW36A 2-Jan-91 10 U  10 Limit > criteria  
IR09MW36A 9-Jul-91 10 U  10 Limit > criteria  
IR09MW36A 16-Dec-91 10 U  10 Limit > criteria  
IR09MW36A 12-Nov-93 0.8 U  0.8 No  
IR09MW36A 24-Feb-94 1.1 U2  1.1 Limit > criteria  
IR09MW36A 11-May-94 1.2 U  1.2 Limit > criteria  
IR09MW36A 6-Sep-94 1.3 J5  1.1 Yes 
IR09MW36A 17-Jun-04 10 U  10 Limit > criteria 
IR09MW36A 13-Sep-04 10 U  10 Limit > criteria 
IR09MW36A 23-Nov-04 10 U  10 Limit > criteria 

 
IR09MW37A 25-Apr-90 10 U  10 Limit > criteria 
IR09MW37A 3-Jan-91 12 10 Yes 
IR09MW37A 9-Jul-91 10 U  10 Limit > criteria 
IR09MW37A 17-Dec-91 10 U  10 Limit > criteria 
IR09MW37A 12-Nov-93 0.08 J  0.8 No 
IR09MW37A 24-Feb-94 1.6 U2  1.6 Limit > criteria 
IR09MW37A 12-May-94 1.2 U  1.2 Limit > criteria 
IR09MW37A 7-Sep-94 1.1 U  1.1 Limit > criteria 

     
IR09MW44A 8-Oct-91 10 U  10 Limit > criteria  
IR09MW44A 18-Dec-91 10 U  10 Limit > criteria  
IR09MW44A 10-Nov-93 0.8 U  0.8 Limit > criteria  
IR09MW44A 22-Feb-94 1.3 U2  1.3 Limit > criteria  
IR09MW44A 11-May-94 1.2 U  1.2 Limit > criteria  
IR09MW44A 7-Sep-94 1.6 J6  1.1 Yes 

     
IR09P040A 8-Oct-91 10 U  10 Limit > criteria 
IR09P040A 17-Dec-91 10 U  10 Limit > criteria 
IR09P040A 12-Nov-93 0.8 U  0.8 No 



TABLE H-6:  EVALUATION OF GROUNDWATER SAMPLES THAT EXCEED SURFACE WATER 
QUALITY CRITERIA (CONTINUED) 
Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California 
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Sampling Location Sample Date 
Result 
(µg/L) 

Detection Limit 
(µg/L) 

Exceeded 
Criteria 

IR09P040A 24-Feb-94 1.3 U2  1.3 Limit > criteria 
IR09P040A 11-May-94 1.2 U  1.2 Limit > criteria 

Cyanide (Surface Water Criteria = 1 µg/L) (Continued) 
IR09P040A 8-Sep-94 1.3 1.1 Yes 
IR09P040A 29-Jun-04 10 U  10 Limit > criteria 
IR09P040A 13-Sep-04 10 U  10 Limit > criteria 

     
IR09PPY1 24-Apr-90 10 U  10 Limit > criteria 
IR09PPY1 3-Jan-91 10 U  10 Limit > criteria 
IR09PPY1 9-Jul-91 10 U  10 Limit > criteria 
IR09PPY1 16-Dec-91 10 U  10 Limit > criteria 
IR09PPY1 23-Feb-94 2.5 U2  2.5 Limit > criteria 
IR09PPY1 9-May-94 4.3 U2J5  4.3 Limit > criteria 
IR09PPY1 7-Sep-94 1.6 1.1 Yes 

Notes: Bold results indicate the maximum detected concentration for each well. 
Italicized results indicate the lowest concentration identified for each well. 
Surface water criteria derivation discussed in Section H2.1 of this appendix, and listed in Table H-1.  
The listed detection limit for cyanide reflects the maximum sensitivity of current, routinely used analytical methods.  The 
listed detection limit will be used as the project screening criteria unless reasonable grounds are established for pursuing 
non-routine methods. 

-- Not applicable 
µg/L Microgram gram per liter 
HGAL Hunters Point groundwater ambient level 
J Estimated detected result that is greater than the detection limit but less than the reporting limit. 
J2 Estimated detected result based on matrix duplicate 
J4 Estimated detected result due to serial dilution 
J5 Estimated detected result due to holding time 
J6 Estimated detected result based on matrix duplicate 
J7 Estimated detected result due to initial and continuing calibration 
J9 Estimated detected result due to interference check sample in metals, and due to percent detected between columns in 

organics 
U Nondetected result 
U1 Nondetected result with method blank contamination 
U2 Nondetected result with field blank contamination 
UJ2 Nondetected result with the quantitation limit estimated based on matrix duplicate 
UJ3 Nondetected result with the quantitation limit estimated due to inaccuracies from a blank spike, surrogate spike, or matrix 

spike 
UJ9 Nondetected results with the quantitation limit estimated due to interference check sample in metals, and due to percent 

detected between columns in organics 
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ACRONYMS AND ABBREVIATIONS 

µg/L Microgram per liter 

AF Attenuation factor 

ARAR Applicable or relevant and appropriate requirement 

COC Chemical of concern 

CPRD Coastal Protection and Restoration Division 

EI Environmental Indicator 

EPA U.S. Environmental Protection Agency 

FS Feasibility Study 

HGAL Hunters Point groundwater ambient level 

HPS Hunters Point Shipyard 

IR Installation Restoration 

NOAA National Oceanic and Atmospheric Administration 

RCRA Resource Conservation and Recovery Act 

Water Board San Francisco Bay Regional Water Quality Control Board 
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I1.0  INTRODUCTION 

Chemicals present in groundwater at Hunters Point Shipyard (HPS) have the potential to cause 
degradation of surface waters as they migrate and discharge to the San Francisco Bay.  No 
water quality criteria for the protection of organisms exist for groundwater; therefore, 
alternative screening criteria for groundwater must be developed to evaluate the potential for 
chemicals in groundwater to result in degradation of the adjacent surface water body (the bay). 

In Appendix H of this Revised Feasibility Study (FS) Report, the analytical results of all 
detected analytes in the A- and B-aquifers are screened by a comparison with the applicable 
surface water criteria and an evaluation using engineering judgment.  The results of this 
screening identified two metals, chromium VI and nickel, as chemicals of concern (COC) in 
groundwater that pose potential risk to the bay.  Although the surface water criteria can be 
considered applicable or relevant and appropriate requirements (ARAR) for the surface water, 
and remediation goals can be derived for the surface water beyond the interface of the 
groundwater and the bay using these ARARs, these ARARs and remediation goals can not be 
directly applied to the groundwater at the inland plumes at HPS. 

A variety of processes occur in the subsurface that serve to reduce chemical concentrations in 
groundwater as groundwater migrates toward a discharge point such as a lake, stream, or bay.  
These processes include hydrodynamic dispersion, sorption, chemical and biological 
transformation, dilution in the tidal mixing zone, and dilution upon discharge to a surface water 
body.  Therefore, it is not appropriate to apply surface water criteria directly to groundwater; 
rather, surface water criteria apply only to surface waters.  The purposes of this appendix are 
presented below. 

1. Discuss the applicable toxicological and physicochemical factors relevant to 
developing trigger levels for Parcel D groundwater that would result in meeting the 
remediation goals at the point of compliance in the bay. 

2. Review a variety of lines of evidence that indicate the magnitude of the reduction in 
chemical concentrations when groundwater discharges to the bay.   

3. Based on items 1 and 2, develop appropriate trigger levels for groundwater that will 
ensure surface water criteria are not exceeded if groundwater at Parcel D comes in 
contact with marine organisms when it is discharged to the bay. 

Section I2.0 of this appendix presents a review of the lines of evidence that indicate the 
magnitude of the reduction in chemical concentrations that can be expected as groundwater 
migrates toward a surface water body and when the groundwater discharges to the surface water 
body.  Section I3.0 proposes trigger levels for groundwater based on the lines of evidence 
presented in Section I2.0 for each of the areas at Parcel D where groundwater concentrations 
exceeded surface water quality criteria.  Section I4.0 presents a review of the uncertainty related 
to establishing trigger levels for groundwater that will meet the promulgated surface water 
quality criteria (ARARs) for the bay.  Section I5.0 provides a summary and conclusions for the 
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development of trigger levels for groundwater for Parcel D.  References for this appendix are 
provided in Section I6.0. 

I2.0  LINES OF EVIDENCE FOR ATTENUATION OF CHEMICAL 
CONCENTRATIONS IN GROUNDWATER 

As chemicals migrate through soil and groundwater, they are subjected to physical, chemical, 
and biological processes that tend to reduce their concentrations.  These processes include 
sorption of chemicals to soil particles, volatilization, hydrodynamic dispersion and molecular 
diffusion, and chemical and biological transformation (biodegradation). 

Additional reduction in chemical concentrations takes place in the tidal mixing zone near the 
shoreline.  This is the zone where surface water from the bay moves inland through the aquifer, 
mixing with the groundwater.  The net discharge of groundwater may not be changed by tidal 
influence, but rising tides introduce surface water into the aquifer so that the concentration of 
chemicals in the groundwater that discharges during low tide is reduced by near-shore mixing of 
the bay water and groundwater in the aquifer.  Finally, concentrations of chemicals entering the 
bay with the discharging groundwater will be further reduced through dilution of groundwater 
with the bay water at the interface of the groundwater and the bay.  This section of the appendix 
describes the attenuation of chemical concentrations in groundwater as it migrates through these 
three different zones, from the source areas through the tidal mixing zone and on to bay 
discharge points.  As described below, the attenuation factors (AF) for the tidal mixing zone and 
for discharge to the surface water body are set to 1 (no attenuation) in this evaluation to provide a 
highly conservative approach, as agreed to with the regulatory agencies. 

I2.1  ATTENUATION DURING GROUNDWATER TRANSPORT TO TIDAL MIXING ZONE 

Groundwater modeling was performed to estimate peak concentrations of chemicals that may 
discharge to the bay for a variety of general plume widths and distances from the plume to the bay 
observed at HPS.  Plume-specific modeling was performed for the four known plumes at Parcel D 
that contain the two COCs identified during the surface water quality screening:  chromium VI and 
nickel.  The methodology and results for the groundwater modeling are presented in Appendix G, 
and the surface water screening is presented in Appendix H.  Based on the maximum detected 
concentration in the source area and predicted peak concentration at the point of discharge to the 
bay from the modeling results, an AF was calculated for each of the four plumes.  The AF was 
derived by dividing the maximum source area concentration by the predicted peak concentration at 
the bay.  These AFs are not chemical specific, but are plume-source and plume-location specific. 

The U.S Environmental Protection Agency (EPA) analytical solute transport model 
BIOSCREEN (EPA 1997a) was used to predict maximum concentrations at the point of 
discharge.  The sediment/bay interface was used as the point of discharge in the model and then 
to calculate AFs.  BIOSCREEN can simulate adsorption and degradation processes during 
advective transport of the solute; however in this model, adsorption and degradation parameters 
were set to zero to ensure that hydrodynamic dispersion was the only mechanism causing a 
reduction in chemical concentrations in groundwater.  By hydrodynamic modeling dispersion as 
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the only attenuation mechanism, the results can be applied to any chemical and the calculated 
AFs are not chemical-specific; however, the AFs are plume-specific based on the source width 
and distance from the source of the plume to the nearest receptor location.  Considering only 
hydrodynamic dispersion for attenuation adds conservatism to the assessment, as agreed to with 
the regulatory agencies. 

The intent of this modeling approach is to provide conservative estimates of the maximum 
groundwater concentrations expected at the points of discharge.  Based on model sensitivity 
analysis, the values for input parameters were chosen to result in realistic, yet conservatively 
high, estimates of the maximum groundwater concentrations at the points of discharge, providing 
an added layer of conservatism to the calculations.  The results of the modeling indicated a range 
of AFs, depending on the source width and the distance to receptors.  A complete presentation of 
the modeling methodology and results is provided in Appendix G.  The following table provides 
typical ranges of AFs calculated using the BIOSCREEN model for various plume widths and 
distances from the bay. 

Source 
Width  
(feet) 

Distance to 
Receptor 

(feet) 
Attenuation 

Factor 

Source 
Width  
(feet) 

Distance to 
Receptor 

(feet) 
Attenuation 

Factor 
40 50 1.0 200 50 1.0 
40 500 6.3 200 500 1.9 
40 1,600 58.0 200 1,600 15.3 
60 50 1.0 240 50 1.0 
60 500 4.4 240 500 1.8 
60 1,600 40.4 240 1,600 13.5 
80 50 1.0 280 50 1.0 
80 500 3.4 280 500 1.8 
80 1,600 31.5 280 1,600 12.2 

120 50 1.0 320 50 1.0 
120 500 2.5 320 500 1.7 
120 1,600 22.6 320 1,600 11.3 
160 50 1.0 360 50 1.0 
160 500 2.1 360 500 1.7 
160 1,600 18.1 360 1,600 10.5 

These data indicate that the amount of attenuation caused by hydrodynamic dispersion during 
groundwater transport can be quite significant, and the longer the travel distance (distance to 
receptor), the greater the AF. 
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I2.2  ATTENUATION IN THE TIDAL MIXING ZONE 

Several studies in the vicinity of HPS attempted to quantify the amount of attenuation that occurs 
in the tidal mixing zone caused by dilution by seawater.  These studies are discussed below. 

The tidal mixing zone is defined as the area near and inland of the shoreline where groundwater 
and seawater mix as a result of tidal fluctuations.  Groundwater flow in the tidal mixing zone can 
be fairly complex because of the diurnal nature of tides.  At high tide, the flow direction may be 
from the shore inland, in response to the hydraulic gradient created by the high tide.  Conversely, 
at low tide, the flow direction may be from land to the shore, in response to the hydraulic 
gradient created by the low tide.  The tidally influenced water-level fluctuations change the 
direction of groundwater flow daily in the tidal mixing zone, and result in the movement of 
seawater back and forth in the tidal mixing zone.  Assuming that seawater has lower 
concentrations than the groundwater that is discharging, a certain amount of attenuation of 
chemical concentrations in groundwater occurs because of the dilution of groundwater within the 
aquifer by the seawater.   

I2.2.1  Modeling Conducted at Mission Bay, San Francisco 

A one-dimensional mathematical model (ENVIRON International Corporation 1998) was 
developed for the area within a 50-foot distance from the bay fringe.  The model simulated the 
influence of tides on chemical concentrations in groundwater as the groundwater flows toward 
the bay and was based on a method developed by Yim and Mohsen (1992).  The model 
incorporated the effects of dilution, hydrodynamic dispersion, and sorption within the 
groundwater system.  No dilution within the bay was considered.  A total of 63 model runs was 
carried out to provide a sample of reasonable dispersivity characteristics, sorption parameters, 
and initial concentration distribution.  The minimum attenuation predicted by the model over the 
last 50 feet to the bay was a factor of about 6.5, the maximum attenuation was 12.8, and the 
average attenuation was 9.7.  As additional support for the model results, the authors used the 
real case where the tidal influences reduced the highest observed chemical concentration inland 
of 600 micrograms per liter (µg/L) to about 15 µg/L near the tidal river (which results in an AF 
of 40). 

I2.2.2  Modeling Conducted Near Pier 64, San Francisco 

Clayton Group Services (2001), in association with S.S. Papadopulos & Associates, Inc., 
developed a flow and transport model using MODFLOW and MT3D to evaluate attenuation of 
chemical concentrations in groundwater due to dilution associated with tidal mixing in the fill 
close to the bay.  The base case model showed a 65 percent reduction (approximately a factor 
of 3) in the average concentration of chemicals in groundwater before it enters the bay, which is 
a more conservative result than the results from the model developed for Mission Bay.  
However, the estimated inland extent of mixing was only 30 feet into the aquifer from the Bay, 
as opposed to the 50 feet used for the Mission Bay model.  Additionally, the Pier 64 model used 
a much higher hydraulic conductivity value (75 feet per day) than the Mission Bay model 
(2.8 feet per day).  Data from HPS studies indicated that the tidal mixing zone is greater than 50 



 

Appendix I, Revised FS for Parcel D I-5 

that hydraulic conductivities are generally on the order of 1 to 20 feet per day.  Therefore, it 
appears that the modeling results from Mission Bay would be more representative of the 
conditions at HPS than the modeling results from near Pier 64.  

I2.2.3  Tidal Mixing Study at Hunters Point Shipyard 

The Navy studied the extent of tidal mixing within the A-aquifer at Parcel E at HPS in 2002 
(Tetra Tech EM Inc. 2004).  Specific conductance, a temperature-independent surrogate for 
salinity, was used to evaluate the relationship between fluctuations in salinity and tidal 
fluctuations.  Fluctuations in specific conductance related to tidal fluctuations in water levels 
were observed along the Parcel E shoreline in a near-shore well (IR02MW206A1 located 70 feet 
from the bay in the area east of IR-03), but not in an inland well (IR15MW06A located 335 feet 
from the bay at IR-15).  These data indicate that the tidal mixing zone in Parcel E extends at least 
70 feet inland from the shoreline.  

I2.3  ATTENUATION ON DISCHARGE TO BAY 

When groundwater discharges to the bay, dilution of the chemical concentrations in groundwater 
likely occurs because of the relatively small volume of groundwater discharging into a large 
surface water body.  However, measuring groundwater discharge is a difficult task and is seldom 
performed.  It is also difficult to measure the chemical concentrations in the surface water body 
because of uncertainty about locations and depths for sampling and potential temporal variations 
in concentrations.  Several agencies have assumed a 10 times dilution factor as a “rule of thumb” 
to account for the dilution in chemical concentrations that occurs when groundwater discharges 
to a surface water body.  The following sections describe the approaches that these regulatory 
agencies have taken.   

I2.3.1  National Oceanic and Atmospheric Administration Approach 

The Coastal Protection and Restoration Division (CPRD) of National Oceanic and Atmospheric 
Administration (NOAA) is charged with protecting and restoring coastal habitats and resources 
affected by hazardous materials releases.  CPRD works closely with EPA, Department of 
Defense, states, and other natural resource trustees throughout the Comprehensive 
Environmental Response, Compensation, and Liability Act remedial process to ensure that 
selected remedies are protective and that appropriate measures are implemented to restore 
NOAA trust resources (NOAA 2006a). 

CPRD developed Screening Quick Reference Tables that present screening concentrations for 
inorganic and organic contaminants in various environmental media (NOAA 1999).  The CPRD 
of NOAA discusses the comparison of screening of groundwater data with EPA’s National 
Ambient Water Quality Criteria on the Frequently Asked Questions webpage, as follows (NOAA 
2006b): 
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“Groundwater concentrations are also screened against AWQC (ambient water 
quality criteria).  However, given the dilution expected during migration and 
upon discharge of groundwater to surface water, CPRD uses 10 times the 
applicable AWQC for screening.” 

Why does NOAA apply a default dilution factor of only 10x for the discharge of 
groundwater to surface water?  

“We prefer to use site-specific information whenever it is available. But because 
such data have not been derived, we acknowledge that some level of dilution 
would occur. We chose to use a conservative, order of magnitude dilution factor 
for screening purposes to ensure a high degree of confidence that any 
contaminant source eliminated from further consideration is not likely to pose 
substantial risk. Conversely, this is not meant to imply that contaminant sources 
that do not pass this screening do pose risk.” 

The information presented on NOAA’s website indicates that NOAA considers a 10 times 
dilution of groundwater concentrations during transport and discharge to surface water to be an 
appropriate, conservative estimate of the amount of attenuation in chemical concentrations that 
can be expected when groundwater discharges to a surface water body.  

I2.3.2  U.S. Environmental Protection Agency Resource Conservation and 
Recovery Act Approach 

The Resource Conservation and Recovery Act (RCRA) grants EPA and authorized states the 
authority to regulate hazardous waste management facilities that treat, store, or dispose of 
hazardous waste.  The RCRA Corrective Action program uses Environmental Indicators (EI) to 
assess progress at RCRA sites.  The EIs are a means of evaluating and reporting on the 
acceptability of current site conditions (that is, they are interim milestones and not final remedy 
or site closure goals).  They are used to summarize and report on the site-wide environmental 
conditions at the RCRA Corrective Action Program’s highest priority sites (that is, those on 
RCRA Cleanup Baseline).  One of the EIs is “Migration of Contaminated Groundwater Under 
Control” (the “groundwater EI”).   

On the EPA RCRA Corrective Action Environmental Indicators – Frequently Asked Questions 
webpage (EPA 2006b), the following information is provided: 

For the purpose of making a Groundwater Environmental Indicator determination, how 
do I address groundwater-to-surface-water interaction?  

“In cases where groundwater is being discharged to surface water, you should, as 
a general matter, focus your groundwater environmental indicator evaluation on 
the question of whether or not contaminated groundwater is significantly 
impairing the quality of the surface water body. A positive environmental 
indicator determination would generally be appropriate where the groundwater is 
not significantly affecting the surface water body in a way that leads it to fail 
basic water-quality criteria.” 
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Is the discharge of “contaminated” groundwater into surface water likely to be 
“insignificant?”  

“In some cases, overseeing agencies are likely to be able to conclude that a 
release from groundwater into surface water will be "insignificant" – and 
therefore "under control" – based on the levels of contaminants in the 
groundwater, without consideration of the volume or flow of the surface water 
body. As a rule of thumb, we have found that, if the groundwater concentrations 
for all constituents are less than 10 times the appropriate surface water quality 
criteria for both human health and aquatic life, the current groundwater 
discharge should be "insignificant" for environmental indicator purposes. In this 
case, the regulator would conclude that the groundwater environmental indicator 
had been met (at least with respect to the discharge to surface water).” 

The information provided in the interim-final guidance and on the RCRA Corrective 
Action Program’s webpages clearly indicate that for RCRA sites, it is appropriate to 
assume a 10 times dilution factor for estimating concentrations of contaminants in 
groundwater discharging into surface water bodies (EPA 2006a, 2006b). 

I2.3.3  San Francisco Bay Regional Water Quality Control Board Approach 

The San Francisco Bay Regional Water Quality Control Board (Water Board) has allowed a 
10 times dilution factor in at least one instance:  for the proposed Eastshore Park Property in 
Berkeley, Albany, and Richmond.  In Site Cleanup Requirements Order No. 98-072 for Catellus 
Development Corporation and SF Pacific Property, Inc., the Water Board states “Action levels 
for groundwater are based on water quality objectives for saltwater species…In the uplands 
above the 50-foot shoreline buffer, groundwater action levels are ten times the water quality 
objectives.  This multiple reflects the predicted attenuation of constituents in groundwater that 
occurs at the site as discussed in the Remediation and Risk Management Plan, given the 
chemical-specific characteristics, site-specific hydrogeological conditions, and the Board’s prior 
experience with groundwater at various shoreline sites.”  The Water Board’s position related to 
the Eastshore Park Property is that the 10 times dilution was a site-specific determination and is 
not directly applicable to HPS.  The Water Board does not allow modeling to incorporate 
dilution of groundwater contaminants in surface water.  Instead, the Water Board’s position 
regarding attenuation of groundwater discharge to the bay at HPS is further discussed in a letter 
to the Navy dated March 16, 2006 (Water Board 2006). 

I2.4  SUMMARY OF ATTENUATION MECHANISMS FOR CHEMICALS IN GROUNDWATER 

There are three discrete zones where chemical concentrations in groundwater are reduced during 
groundwater transport from a source zone to the bay.  These zones are (1) the area of 
groundwater transport to the tidal mixing zone, (2) the tidal mixing zone, and (3) zone of 
groundwater discharge to the bay.  The mechanisms of attenuation and amount of attenuation in 
each of these three zones are different.  As described below, the AFs for the tidal mixing zone 
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and for discharge to the surface water body are set to 1 (no attenuation) in this evaluation to 
provide a highly conservative approach, as agreed to with the regulatory agencies. 

During groundwater transport, mechanisms such as sorption, biological and chemical 
transformation, and hydrodynamic dispersion are at work.  Groundwater flow modeling 
conducted for Parcel D evaluated the amount of attenuation that would be expected due only to 
hydrodynamic dispersion in the groundwater transport zone.  Under conservative assumptions 
(see Appendix G), the amount of attenuation that occurred ranged from a factor of 1 to 58, 
depending upon the width of the source area and the distance to the receptor.  For small plume 
widths (40 feet), and distances of 500 feet and greater, AFs were greater than 6.  For relatively 
large plume widths (170 feet) and distances of 500 feet and greater, AFs were greater than 2, and 
at distances of 1,000 feet, AFs were greater than 6, even with plume widths up to 340 feet.  The 
chromium VI and nickel plumes identified at Parcel D were generally on the order of 60 feet 
wide, and were all greater than 1,000 feet from the bay. 

Within the tidal mixing zone, at least two studies have been performed in the San Francisco Bay 
area that indicated dilution of chemical concentrations occurs in this zone.  The Mission Bay 
study indicated AFs of 6.5 to 12.8, with an average value of 9.7 within a 50-foot tidal mixing 
zone.  The study conducted near Pier 64 indicated a 65 percent reduction in chemical 
concentrations within a 30-foot tidal mixing zone.  Tidal mixing studies conducted at HPS have 
indicated a tidal mixing zone of at least 70 feet.  The hydraulic conductivities used for the 
Mission Bay (2.8 feet per day) and Pier 64 (75 feet per day) studies indicate that the Mission Bay 
study more closely reflects conditions at HPS. 

When groundwater discharges into a surface water body, it is expected that some dilution of 
chemical concentrations in groundwater will occur because of the much larger volume of water 
in the surface water body as compared with the volume of groundwater discharge.  However, 
measuring the actual amount of dilution that occurs upon groundwater discharge is difficult.  
NOAA, EPA, and the Water Board have all indicated that a 10 times dilution “rule of thumb” is 
appropriate to evaluate groundwater concentrations upland of the point of discharge, and the 
potential for this groundwater to negatively impact the surface water body.  All three agencies 
have indicated that they consider the 10 times rule to be a conservative assessment of the amount 
of dilution that can be expected. 

The amount of attenuation that occurs in each of these zones is not additive, it is multiplicative.  
However, the AFs for the tidal mixing zone and for discharge to the surface water body are set to 
1 (no attenuation) in this evaluation to provide a highly conservative approach, as agreed to with 
the regulatory agencies. 

I3.0  DEVELOPMENT OF PARCEL D TRIGGER LEVELS 

This section of this appendix summarizes development of proposed trigger levels for each of the 
COCs identified in Appendix H.  The trigger level development takes an extremely conservative 
approach because it does not take into account attenuation in the tidal mixing zone or attenuation 
from discharge to the surface water body.  Instead, it relies exclusively on the hydrodynamic 
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dispersion calculated for the groundwater transport zone.  Considering only hydrodynamic 
dispersion for attenuation adds conservatism to the assessment, as agreed to with the regulatory 
agencies.  The resulting trigger levels therefore overestimate the potential impacts of the 
groundwater plumes on the bay. 

Several installation restoration (IR) sites with concentrations of metals above the surface water 
quality screening criteria have been identified at Parcel D, as follows: 

• IR-09 northern area, chromium VI 

• IR-09 southern area, chromium VI and nickel 

• IR-33 area, chromium VI 

The nature and extent of these areas are discussed in more detail in Section 2.5.2 of this Revised 
FS Report.  The groundwater modeling indicated that chemical concentrations in these source 
areas will attenuate as the groundwater migrates toward discharge points to the bay.  The 
magnitude of the attenuation is a function of the distance of migration and the width of the 
source area. 

Trigger levels can be derived for these source areas in Parcel D by multiplying the AF calculated 
for the source area by the appropriate surface water quality criteria for the COC or the HPS 
Hunters Point groundwater ambient level (HGAL), whichever is the greater.  The modeling 
approach and resultant AFs are described in detail in Appendix G and summarized in 
Section I2.1.  The table below summarizes the proposed trigger levels for these source areas and 
COCs. 

Area 
Attenuation 

Factor 

HPS 
HGAL 
(µg/L) 

Surface 
Water 

Quality 
Criteria  
(µg/L)1 

Proposed 
Trigger 
Level at 

Source Well 
(µg/L) 

Maximum 
Concentration 
at Source Well  

(µg/L) 

Maximum 
Concentration 

Exceeds 
Proposed 

Trigger Level?

IR-09 North, 
chromium VI 12 Not 

Available 50 600 493 No 

IR-09 South, 
chromium VI 18 Not 

Available 50 900 130 No 

IR-09 South, 
nickel 16 96.48 8.2 1,544 636 No 

IR-33, 
chromium VI 14 Not 

Available 50 700 250 No 

Notes: 

1 The selected surface water quality criteria are listed in Table H-1 of Appendix H, Preliminary Screening of Groundwater 
Impacts to San Francisco Bay, of this Revised Parcel D FS Report.  The published sources are provided in the footnotes 
to Table H-1. 

µg/L  Micrograms per liter 
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These proposed trigger levels are extremely conservative because (1) they rely on conservative 
AFs calculated from groundwater flow modeling, and (2) they only take into account 
hydrodynamic dispersion during groundwater transport, and do not include attenuation in the 
tidal mixing zone or attenuation upon groundwater discharge to the surface water body.  
Considering only hydrodynamic dispersion for attenuation adds conservatism to the assessment 
and provides maximum protectiveness for the bay, as agreed to with the regulatory agencies.   

As discussed in Section 5.3.2 of the main text of this Revised FS Report, the details of 
groundwater monitoring program will be identified during the remedial design.  Inclusion of the 
source areas listed above in the groundwater monitoring program will be based on the 
concentrations observed in groundwater at these locations for a period of approximately 3 years 
(12 rounds of sampling) before the design is prepared.  In addition, the Navy is planning a 
treatability study at Parcel D that will likely affect the concentrations in groundwater and the 
need for long-term monitoring.  Complete discussions of these evaluations will be contained in 
the remedial design for review by the regulatory agencies. 

The following additional evaluations may occur for the cases where the current data indicate 
concentrations consistently exceed a trigger level: 

• Increasing the frequency of monitoring in the well where the trigger level was 
exceeded to evaluate whether the elevated level is persistent; 

• Monitoring groundwater at a location farther downgradient to evaluate whether the 
attenuation estimated in establishing the trigger level has occurred; 

• Using site-specific detailed information to more accurately estimate attenuation 
(including processes such as adsorption and degradation); or 

• Implementing a selected remediation alternative for groundwater treatment. 

Chemicals that are identified in the remedial design as requiring monitoring based on the trigger 
levels will follow a process similar to the process envisioned for other COCs (such as volatile 
organic compounds and chromium VI) in groundwater that is described in Section 5.3.2 of this 
Revised FS Report.  This process will include regular monitoring followed by a “proof period” to 
demonstrate that concentrations are below the trigger level.  Details of the groundwater 
monitoring plan will be developed during the remedial design, but are expected to include 
criteria (perhaps as a decision-tree matrix) to guide decisions for active treatment of groundwater 
in a case where a chemical concentration consistently exceeds a trigger level. 

The uncertainty involved in the development of these trigger levels is described in the following 
section. 
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I4.0  UNCERTAINTY 

Uncertainty plays an important role in risk-based decision-making; therefore, uncertainty is 
incorporated explicitly into the characterization of potential risk posed by chromium VI and 
nickel in the A-aquifer at Parcel D.  By design, a screening-level evaluation is centered on 
conservative default assumptions that result in overestimates of risk (EPA 1997b).  This section 
describes the magnitude and directional bias in known sources of uncertainty in this evaluation. 

Uncertainty is generally defined as a component of risk or degree of hazard resulting from 
imperfect knowledge of the present or future state of the system under consideration 
(Suter 1993).  Most uncertainty in environmental assessments can be categorized as follows: 

• Mistakes in execution of assessment  

• Imperfect knowledge of factors that could be known  

• Inherent randomness of the natural environment 

Compared with the strict numerical criteria that dominate human health evaluations, the use of 
ecological models and criteria tends to increase the level of uncertainty associated with a 
groundwater investigation.  The sections below include brief reviews of some sources of 
uncertainty associated with the development of trigger levels for Parcel D groundwater. 

I4.1  UNCERTAINTY IN DERIVING ATTENUATION FACTORS 

The derivation of AFs for chromium VI and nickel in the Parcel D groundwater relies on 
estimates of physical, chemical, and biological conditions that prevail below the surface of the 
ground across a wide area of heterogeneous fill material.  Processes such as sorption of 
chemicals to soil particles, volatilization, hydrodynamic dispersion and molecular diffusion, and 
chemical and biological transformation are complex processes that are difficult to precisely 
quantify even under controlled laboratory conditions.   

Although general trends, such as the tendency for chemical concentrations to decrease as the 
groundwater moves away from the source of contamination, are understood, the precise 
measurements of the parameter values desired in the model are rarely available.  Instead, 
conservative default values are substituted; or in some cases, a range of values is applied in an 
effort to bracket the correct value.  For example, in the model described in Appendix G and 
summarized in Section I2.1 of this appendix, adsorption and degradation parameters were set to 
zero to ensure that hydrodynamic dispersion was the only mechanism causing a reduction in 
chemical concentrations in groundwater.  This approach likely underestimates the reduction in 
chemical concentrations and results in a conservatively low AF. 
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Often the uncertainty in site-specific conditions is implicitly addressed in the decision not to 
attempt to quantify attenuation, but to default to a conservative value, such as the 10 times  
dilution recommended by NOAA (1999).  The default value acknowledges the inherent 
uncertainty in site-specific conditions, and is intended to bias the decision-making process 
toward increased protectiveness.  In some cases, the purposeful bias in parameter values used for 
the Parcel D assessment resulted in AFs that are even more conservative (lower) than the 
10 times factor typically used by regulatory agencies (see Section I2.1). 

I4.2  UNCERTAINTY IN CALCULATING TRIGGER LEVELS 

Calculation of a trigger level for groundwater is a deceptively simple multiplication of the AF by 
the surface water quality screening criterion.  However, as a product of two terms that are each 
the result of a series of estimates, the trigger level carries with it the uncertainties of the 
individual terms that contributed to the final equation.  As discussed in Appendix H, 
Section H4.1, and in Section I4.1, neither the water quality criteria nor the AF are easily derived, 
bright-line quantities.  On the contrary, these values are themselves derived via a process of 
estimation and back-calculation that is fraught with uncertainty.  

The data set used to derive the AFs adds some uncertainty.  In some cases, few measurements 
were collected at a location, or the only data available were collected many years ago.  Both of 
these factors may limit the representativeness of the data evaluated for these wells.  However, 
data for all wells were considered in the evaluation, and trigger levels were developed despite 
these limitations.   

Even if it were assumed that both the surface water quality criteria and the AF were accurately 
estimated, the assumptions in the trigger level calculation would introduce additional uncertainty 
in the form of purposeful bias toward conservatism.  The underlying assumption in the 
development of the trigger level is that the most sensitive life stage of the most sensitive marine 
organism known is exposed for its entire lifetime to the maximum concentration of chromium or 
nickel in groundwater, reduced only by the conservatively calculated AF.  The calculation also 
assumes that 100 percent of the chromium VI and nickel remain in the dissolved state even after 
being discharged to the bay, despite expectations that some constituents may be quickly 
adsorbed to sediment. 

I5.0  SUMMARY AND CONCLUSIONS 

The direct application of surface water quality criteria to groundwater to protect aquatic 
organisms from groundwater discharging to a surface water body is inappropriate because 
chemical concentrations in groundwater will tend to attenuate as the groundwater migrates 
toward its discharge point.  Furthermore, surface water quality criteria are not legally applicable 
to groundwater.  However, the surface water quality criteria were applied to groundwater at 
Parcel D as screening levels to evaluate the potential for groundwater to impact the bay.  This 
screening analysis found that chromium VI (in three areas) and nickel (in one of the chromium 
VI areas) were present at high enough concentrations to indicate a potential impact to the bay 
based on very conservative AF evaluations. 
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.For HPS, three discrete zones exist along the groundwater migration pathway:  (1) the zone of 
groundwater transport from the source area to the tidal mixing zone, (2) the tidal mixing zone, 
and (3) the zone of groundwater discharge to the surface water body.  Attenuation in the zone of 
groundwater transport occurs due to hydrodynamic dispersion, sorption, and biological and 
chemical transformation.  Attenuation in the tidal mixing zone occurs due to these processes, and 
also due to dilution from the mixing of bay water with groundwater as high tides cause bay water 
to move inland into the aquifer.  Attenuation in the groundwater discharge zone occurs primarily 
as a result of dilution with the much larger volume of water present in the surface water body.  
The AFs for the tidal mixing zone and for discharge to the surface water body are set to 1 (no 
attenuation) in this evaluation to provide a highly conservative approach, as agreed to with the 
regulatory agencies.   

The amount of attenuation that occurs in each of these zones can be estimated, primarily using 
some type of modeling.  Modeling results for the groundwater transport zone indicated that 
attenuation resulting from hydrodynamic dispersion alone can be substantial, depending on the 
width of the plume and the distance to the discharge point.  AFs calculated from the model 
ranged from 1 (for plumes traveling 50 feet to a discharge point) to 58 (for a small plume of 
40-foot source width traveling 1,600 feet to a discharge point).  AFs based solely on 
hydrodynamic dispersion estimated for the chromium VI and nickel plumes at Parcel D ranged 
from 12 to 18.   

Groundwater modeling performed to study the tidal mixing zone at other sites near HPS 
indicated AFs ranging from approximately 3 to 12 for tidal mixing zones that were 30 to 50 feet 
from the shoreline.  Although no other modeling efforts to estimate the amount of dilution that 
occurs when groundwater discharges to the bay were identified, EPA, NOAA, and the Water 
Board have indicated that a dilution factor of 10 would be a conservative estimate of the amount 
of dilution that occurs when groundwater discharges to a surface water body. 

Plume-specific trigger levels were developed by multiplying the appropriate AFs calculated for 
the groundwater transport zone and the surface water quality criteria selected for chromium VI 
and nickel, or the HGAL, whichever is the greater.  These trigger levels reflected extremely 
conservative assumptions, as follows: 

1. The groundwater modeling for the transport zone assumed no sorption or 
biological/chemical transformation reactions, and relied exclusively on hydrodynamic 
dispersion to simulate attenuation of chemical concentrations. 

2. The AF did not include attenuation in the tidal mixing zone or attenuation upon 
discharge into the bay, and only included attenuation in the groundwater transport 
zone. 

3. The surface water quality criteria selected for chromium VI was the chronic exposure 
scenario, even though the AF assumed there was no mixing of groundwater with the 
bay water.  Under a no mixing scenario, the appropriate surface water quality 
criterion would be the acute scenario, which typically is a higher number. 
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Nevertheless, the Navy agreed to use highly conservative measures throughout this evaluation, as 
agreed to with the regulatory agencies. 

When the resulting trigger levels were compared with the maximum concentrations in the plume 
source areas, none of the source concentrations exceeded their respective trigger level.  The 
groundwater monitoring plan for Parcel D will address the need for monitoring in response to 
confirming the concentrations in the plume source areas, the temporal stability of the plumes, 
and the degree, if any, that the plumes are migrating toward the bay.  Based on the calculated 
trigger levels, and the comparison with the plume source conditions, the amount of attenuation 
that is expected by the time groundwater from the plumes discharges to the bay will ensure that 
surface water quality criteria will not be exceeded at the points of discharge.  
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TABLE H-2: COMPARISON OF CHEMICAL CONCENTRATIONS IN A-AQUIFER GROUNDWATER TO SURFACE WATER QUALITY SCREENING CRITERIA - METALS 

Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California 

Comparison of HGALs 

Chemical 

Aluminum 
Antimonv 
Arsenic 
Barium 
Bervllium 
Cadmium 
Calcium 
Chromium 
Chromium VI 
Cobalt 
Copper 
Iron 
Iron (II) 
Lead 
Maqnesium 
Manaanese 
ManQanese (II) 
Mercury 
Molybdenum 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

Notes: 

µg/L 

HGAL 

NA 

HGAL 
Percent Screening Number of 

Number Number Detected Level Detects > 
Analyzed Detected (%) (µg/L) HGAL 

215 29 13.49 NA NA 
213 15 7.04 43.26 0 
214 95 44.39 27.3 10 
213 207 97.18 504.2 7 
213 13 6.10 1.4 3 
214 21 9.81 5.1 5 
220 217 98.64 NA NA 
284 76 26.76 15.66 51 
171 39 22.81 NA NA 
213 93 43.66 20.8 3 
215 42 19.53 28.04 7 
220 75 34.09 2,380 12 
13 6 46.15 NA NA 

213 19 8.92 14.44 7 
220 216 98.18 1,440,000 6 
214 201 93.93 8,140 13 

7 7 100.00 NA NA 
212 12 5.66 0.6 2 
195 80 41.03 61.9 9 
275 152 55.27 96.48 18 
220 219 99.55 448,000 1 
207 27 13.04 14.5 1 
212 13 6.13 7.43 0 
220 220 100.00 9,242,000 0 
197 33 16.75 12.97 3 
210 130 61.90 26.62 9 
216 43 19.91 75.68 9 

The published sources are provided in the footnotes to Table H-1. 

Microgram per liter 

Hunters Point groundwater ambient level 

Not available 
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Number of Percent of 
Percent of Nondetects Nondetects 
Detects> with Limits with Limits 

HGAL >HGAL > HGAL 

NA NA NA 
0.00 1 0.51 
10.53 1 0.84 
3.38 0 0.00 

23.08 14 7.00 
23.81 0 0.00 

NA NA NA 
67.11 1 0.48 

NA NA NA 
3.23 0 0.00 
16.67 0 0.00 
16.00 0 0.00 

NA NA NA 
36.84 0 0.00 
2.78 0 0.00 
6.47 0 0.00 
NA NA NA 

16.67 0 0.00 
11.25 0 0.00 
11.84 0 0.00 
0.46 0 0.00 
3.70 11 6.11 
0.00 1 0.50 
0.00 NA All Detected 
9.09 14 8.54 
6.92 1 1.25 
20.93 0 0.00 

Page 1 of 1 

Comparison of Surface Water Criteria 

Number of Percent of 
Number of Percent of Nondetects Nondetects 

Surface Detects> Detects> with Limits with Limits 
Water Surface Surface > Surface > Surface 

Criteria 1 Water Water Water Water 
(µg/L) Criteria Criteria(%) Criteria Criteria(%) 

NA NA NA NA NA 
NA NA NA NA NA 
36 3 3.16 0 0.00 
NA NA NA NA NA 
NA NA NA NA NA 
8.8 3 14.29 0 0.00 
NA NA NA NA NA 
400 2 1.72 0 0.00 
50 25 64.10 1 0.76 
NA NA NA NA NA 
3.1 28 66.67 60 34.68 
NA NA NA NA NA 
NA NA NA NA NA 
5.6 10 52.63 10 5.15 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 

0.025 12 100.00 200 100.00 
NA NA NA NA NA 
8.2 121 79.61 46 37.40 
NA NA NA NA NA 
71 0 0.00 0 0.00 

0.38 12 92.31 199 100.00 
NA NA NA NA All Detected 
426 0 0.00 0 0.00 
NA NA NA NA NA 
81 7 16.28 0 0.00 
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   Revised Feasibility Study Report for Parcel D

FIGURE 3-3
TOTAL RISK - SUBSURFACE
SOIL (0 TO 10 FT BGS) RISKS
BASED ON PLANNED REUSE

U.S. Department of the Navy, BRAC PMO West, San Diego, California
Hunters Point Shipyard, San Francisco, California

0 350 700

Scale in Feet
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Location Map
[_ Industrial Lead

Concentration > 800 mg/kg
Road

Residential Cancer Risk > 1E-06

Industrial Cancer Risk > 1E-06

Cancer Risk ≤ 1E-06

Highest Segregated Hazard Index > 1

! ! ! ! ! ! !

! ! ! ! ! ! !

! ! ! ! ! ! ! Data Available; Recreational Scenario
Not Evaluated for Subsurface Soil
No Data

Parcel Boundary

Industrial

Research and Development

Mixed Use

Open Space

Maritime Industrial

Educational/Cultural

Building

Non-Navy Property

San Francisco Bay

401

SOUTH BASIN

SAN FRANCISCO BAY

Notes:
1.  A 50-foot by 50-foot exposure area (residential grid) is
    used to evaluate risks associated with Mixed Use and
    Research and Development planned reuses.
2.  A 150-foot by 150-foot exposure area (industrial grid) is
    used to evaluate risks associated with Industrial, Maritime
    Industrial, and Educational/Cultural planned reuses.

Blk       Block
ft bgs   Feet below ground surface
mg/kg  Milligram per kilogram
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  Revised Feasibility Study Report for Parcel D

FIGURE 3-4
TOTAL RISK - SUBSURFACE SOIL

(0 TO 10 FT BGS) RISKS, CONSTRUCTION
WORKER EXPOSURE SCENARIO

U.S. Department of the Navy, BRAC PMO West, San Diego, California
Hunters Point Shipyard, San Francisco, California

0 350 700

Scale in Feet
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Location Map

[_ Industrial Lead
Concentration > 800 mg/kg

Road

Construction Worker Cancer Risk > 1E-06

Construction Worker Cancer Risk ≤ 1E-06

No Data

Parcel Boundary

Building

Non-Navy Property

San Francisco Bay

Notes:
1.  Highest segregated hazard indices ≤ 1 for all grids
     with data.
2.  A 150-foot by 150-foot exposure area (industrial grid)
     is used to evaluate risks associated with construction
     worker exposures.  

ft bgs   Feet below ground surface  
mg/kg  Milligram per kilogram
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   Revised Feasibility Study Report for Parcel D

FIGURE 3-5
INCREMENTAL RISK - SURFACE SOIL

(0 TO 2 FT BGS) RISKS
BASED ON PLANNED REUSE

U.S. Department of the Navy, BRAC PMO West, San Diego, California
Hunters Point Shipyard, San Francisco, California

0 350 700

Scale in Feet
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Location Map

[_ Industrial Lead
Concentration > 800 mg/kg
Road

Industrial Cancer Risk > 1E-06

Recreational Cancer Risk > 1E-06

Cancer Risk ≤ 1E-06

Highest Segregated Hazard Index > 1

Parcel Boundary

No Data

Industrial

Research and Development

Mixed Use

Open Space

Maritime Industrial

Educational/Cultural

Building

Non-Navy Property

San Francisco Bay
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Notes:
1.  A 50-foot by 50-foot exposure area (residential grid) is
    used to evaluate risks associated with Mixed Use and
    Research and Development planned reuses.
2.  A 150-foot by 150-foot exposure area (industrial grid) is
    used to evaluate risks associated with Industrial, Maritime
    Industrial, and Educational/Cultural planned reuses.

Blk       Block
ft bgs   Feet below ground surface
mg/kg  Milligram per kilogram
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FIGURE 3-6
INCREMENTAL RISK - SUBSURFACE SOIL

(0 TO 10 FT BGS) RISKS
BASED ON PLANNED REUSE

U.S. Department of the Navy, BRAC PMO West, San Diego, California
Hunters Point Shipyard, San Francisco, California

0 350 700
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Location Map

[_ Industrial Lead
Concentration > 800 mg/kg
Road

Industrial Cancer Risk > 1E-06

Cancer Risk ≤ 1E-06

Highest Segregated Hazard Index > 1

Parcel Boundary

! ! ! ! ! !

! ! ! ! ! !

! ! ! ! ! !

! ! ! ! ! ! Data Available; Recreational Scenario
Not Evaluated for Subsurface Soil
No Data

Industrial

Research and Development

Mixed Use

Open Space

Maritime Industrial

Educational/Cultural

Building

Non-Navy Property

San Francisco Bay

401

SOUTH BASIN

SAN FRANCISCO BAY

Notes:
1.  A 50-foot by 50-foot exposure area (residential grid) is
    used to evaluate risks associated with Mixed Use and
    Research and Development planned reuses.
2.  A 150-foot by 150-foot exposure area (industrial grid) is
    used to evaluate risks associated with Industrial, Maritime
    Industrial, and Educational/Cultural planned reuses.

Blk       Block
ft bgs   Feet below ground surface
mg/kg  Milligram per kilogram
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FIGURE 3-7
INCREMENTAL RISK - SUBSURFACE SOIL
(0 TO 10 FT BGS) RISKS, CONSTRUCTION

WORKER EXPOSURE SCENARIO

U.S. Department of the Navy, BRAC PMO West, San Diego, California
Hunters Point Shipyard, San Francisco, California

0 350 700

Scale in Feet
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Location Map

[_ Industrial Lead
Concentration > 800 mg/kg
Road

Construction Worker Cancer Risk > 1E-06

Construction Worker Cancer Risk ≤ 1E-06

Parcel Boundary

No Data

Building

Non-Navy Property

San Francisco Bay

401

SOUTH BASIN

SAN FRANCISCO BAY

Notes:
1.  Highest segregated hazard indices ≤ 1 for all grids
     with data.
2.  A 150-foot by 150-foot exposure area (industrial grid)
     is used to evaluate risks associated with construction
     worker exposures.  

ft bgs   Feet below ground surface  
mg/kg  Milligram per kilogram
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   Revised Feasibility Study Report for Parcel D

FIGURE 3-8
GROUNDWATER VAPOR INTRUSION

RISKS IN A-AQUIFER BASED ON
PLANNED REUSE

U.S. Department of the Navy, BRAC PMO West, San Diego, California
Hunters Point Shipyard, San Francisco, California
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Notes:
1.  A 50-foot by 50-foot exposure area (residential grid) is
    used to evaluate risks associated with Mixed Use and
    Research and Development planned reuses.
2.  A 150-foot by 150-foot exposure area (industrial grid) is
    used to evaluate risks associated with Industrial, Maritime
    Industrial, and Educational/Cultural planned reuses.
3. Results are based on the Reasonable Maximum
    Exposure scenario.
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FIGURE 3-9
TRENCH GROUNDWATER RISKS
IN A-AQUIFER, CONSTRUCTION 
WORKER EXPOSURE SCENARIO

U.S. Department of the Navy, BRAC PMO West, San Diego, California
Hunters Point Shipyard, San Francisco, California
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Notes:
1.  A 150-foot by 150-foot exposure area (industrial grid)
     is used to evaluate risks associated with
     construction worker exposures.
2.  Results are based on the reasonable maximum
     exposure scenario.
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FIGURE 3-10
GROUNDWATER DOMESTIC USE 

RISKS IN B-AQUIFER,
RESIDENTIAL EXPOSURE SCENARIO

U.S. Department of the Navy, BRAC PMO West, San Diego, California
Hunters Point Shipyard, San Francisco, California
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Notes:   
1.  A 50-foot by 50-foot exposure area (residential grid)
     is used to evaluate risks associated with residential
     exposures.
2.  Results are based on the Reasonable Maximum 
     Exposure scenario.
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TABLE3-3 

RESRAD-BUILD RES UL TSu 

Parcel D Impacted Sites Radiological Risk" 

Building 274 3.46 x I o-6 

Building 351 4.17 X W-6 

Building 351A 4.73 X J0-6 

Building 366/351 B 3.46 X J0-6 

Building 40 I J.34 X 10-6 

Building 411 9.26x 10-6 

Building 813 2.77 X 10-7 

Building 819 3. 18x l0-6 

Abbreviatio11s a11d Acro11yms: 

• Total risk and dose is equivalent to incremental risk and dose 
h Total excess lifetime carcinogen risk 
c millirem per year 
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TABLE 3-4 

RESRAD RESULTS 

TOTAL DOSE AND RISK 

Impacted Soil Areas Radiological Riska Doseb 

313 Site 1.02 x 10-4 4.66 

313A Site 8.90 x 10-5 4.04 

317 Site 6.37 x 10-5 2.93 

322 Site 9.07 x 10-5 4.11 

364 Site 3.17 x 10-5 1.50 

365 Site 3.60 x 10-5 1.67 

383 Site 6.52 x 10-5 2.98 

408 Site 2.43 x 10-4 11.0 

Gun Mole Pier 5.08 x 10-5 2.40 

Naval Radiological Defense 
Laboratory Site on Mahan Street 

5.08 x 10-5 2.40 

Sanitary Sewers/Storm Drains 6.75 x 10-5 3.09 

Incremental Dose and Risk 

Impacted Soil Areas Radiological Riska Doseb 

313 Site 8.97 x 10-5 4.08 

313A Site 7.80 x 10-5 3.54 

317 Site 4.28 x 10-5 1.97 

322 Site 7.95 x 10-5 3.60 

364 Site 2.15 x 10-5 1.04 

365 Site 2.43 x 10-5 1.13 

383 Site 4.35 x 10-5 1.98 

408 Site 2.13 x 10-4 9.60 

Gun Mole Pier 3.42 x 10-5 1.64 

Naval Radiological Defense 
Laboratory Site on Mahan Street 

3.42 x 10-5 1.64 

Sanitary Sewers/Storm Drains 4.54 x 10-5 2.08 

Notes: 
a Total excess lifetime carcinogen risk 
b mrem/yr 

Abbreviations and Acronyms: 

Mem/yr – millirem per year 
NRDL – Naval Radiological Defense Laboratory 
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TABLE 3-5 

COMBINED TOTAL RISK FROM 
CHEMICAL AND RADIOLOGICAL RISKS 

Parcel D Impacted 
Sites 

Radiological 
Riskb 

Chemical 
Riska,b 

Redevelpment 
Block 

Parcel D 
Grid(s) 

Risk 
Combination 

Results 
Building 274 3.46 x 10-6 2.00 x 10-5 DMI-1 BA22 2.35 x 10-5 

Building 313 Site 1.02 x 10-4 3.00 x 10-6 DMI-1 BA21 1.05 x 10-4 

Building 313A Site 8.90 x 10-5 3.00 x 10-6 DMI-1 BA21 9.20 x 10-5 

Building 317 Site 6.37 x 10-5 1.00 x 10-4 39 AY23 1.64 x 10-4 

Building 322 Site 9.07 x 10-5 Not Evaluated DMI-1 AZ21 9.07 x 10-5 

Building 351 4.17 x 10-6 1.00 x 10-5 39 AW23 1.42 x 10-5 

Building 351A 4.73 x 10-6 3.00 x 10-6 39 AX24 7.73 x 10-6 

Building 364 Site 3.17 x 10-5 1.00 x 10-4 39 AY23 1.32 x 10-4 

Building 365 Site 3.60 x 10-5 3.00 x 10-6 39 AY24 3.90 x 10-5 

Building 366/351B 3.46 x 10-6 1.00 x 10-5 39 
AW20, 
AW21, 
AX21 

1.35 x 10-5 

Building 383 Area 6.52 x 10-5 1.00 x 10-5 DMI-1 BH23, 
BH24 7.52 x 10-5 

Building 401 1.34 x 10-6 8.00 x 10-6 30A AR24 9.34 x 10-6 

Building 408 Site 2.43 x 10-4 5.00 x 10-6 38 AY27 2.48 x 10-4 

Building 411 9.26 x 10-6 2.00 x 10-5 38 AU24, 
AV25 2.93 x 10-5 

Building 813 2.77 x 10-7 5.00 x 10-6 A  5.28 x 10-6 

Building 819 3.18 x 10-6 5.00 x 10-6 A  8.18 x 10-6 

Gun Mole Pier 5.08 x 10-5 3.00 x 10-5 DMI-1 BB25, 
BL24 8.08 x 10-5 

NRDL Site on Mahan 
Street 5.08 x 10-5 2.00 x 10-5 DMI-1 BE27 7.08 x 10-5 

Sanitary Sewers 6.75 x 10-5 1.00 x 10-4 All Blocks AY-23 1.68 x 10-4 

Storm Drains 6.75 x 10-5 1.00 x 10-4 All Blocks AY-23 1.68 x 10-4 

Notes: 
a  Chemical risk was taken from Revised FS for Parcel D, Tables B-15 and B-16. 
b  Excess lifetime carcinogen risk 

Abbreviations and Acronyms: 

NRDL – Naval Radiological Defense Laboratory 
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TABLE 3-6 

COMBINED INCREMENTAL RISK  
FROM CHEMICAL AND RADIOLOGICAL RISKS 

Parcel D Impacted 
Sites 

Radiological 
Riskb 

Chemical 
Riska,b 

Redevelpment 
Block 

Parcel D 
Grid(s) 

Risk 
Combination 

Results 
Building 274 3.46 x 10-6 4.00 x 10-8 DMI-1 BB22 3.50 x 10-6 

Building 313 Site 8.97 x 10-5 6.00 x 10-7 DMI-1 BA21 9.03 x 10-5 

Building 313A Site 7.80 x 10-5 6.00 x 10-7 DMI-1 BA21 7.86 x 10-5 

Building 317 Site 4.28 x 10-5 1.00 x 10-4 39 AY23 1.43 x 10-4 

Building 322 Site 7.95 x 10-5 Not Evaluated DMI-1 AZ21 7.95 x 10-5 

Building 351 4.17 x 10-6 1.00 x 10-7 39 AW23 4.27 x 10-6 

Building 351A 4.73 x 10-6 1.00 x 10-4 39 AY23 4.83 x 10-6 

Building 364 Site 2.15 x 10-5 1.00 x 10-4 39 AY23 1.22 x 10-4 

Building 365 Site 2.43 x 10-5 3.00 x 10-8 39 AY24 2.43 x 10-5 
Building 366/351B 
Site 3.46 x 10-6 Not Evaluated 39 AV22 3.46 x 10-6 

Building 383 4.35 x 10-5 2.00 x 10-6 DMI-1 BH23 4.55 x 10-5 

Building 401 1.34 x 10-6 Not Evaluated 30A AQ23 1.34 x 10-6 

Building 408 Site 2.13 x 10-4 Not Evaluated 38 AX27 2.13 x 10-4 

Building 411 9.26 x 10-6 1.00 x 10-6 38 AW25 1.03 x 10-5 

Building 813 2.77 x 10-7 5.00 x 10-6 A  5.28 x 10-6 

Building 819 3.18 x 10-6 5.00 x 10-6 A  8.18 x 10-6 

Gun Mole Pier 3.42 x 10-5 3.00 x 10-5 DMI-1 BB24, BL24 6.42 x 10-5 
NRDL Site on Mahan 
Street 

3.42 x 10-5 Not Evaluated DMI-1 BE27, BF27 3.42 x 10-5 

Sanitary Sewers 4.54 x 10-5 1.00 x 10-4 All Blocks AY23 1.45 x 10-4 

Storm Drains 4.54 x 10-5 1.00 x 10-4 All Blocks AY23 1.45 x 10-4 

Notes: 
a  Chemical risk was taken from Revised FS for Parcel D, Tables B-19 and B-20. 
b  Excess lifetime carcinogen risk 

Abbreviations and Acronyms: 

NRDL – Naval Radiological Defense Laboratory 

 

2201-0006-0078 FnlRadAddendum_Parcel D.doc  Final Radiological Addendum 
 to the Revised Feasibility Study for 

Parcel D, Hunters Point Shipyard 
DCN: ECSD-2201-0006-0078 

CTO No. 0006, 04/11/08 

susan.gallagher
Rectangle

susan.gallagher
Rectangle

susan.gallagher
Rectangle

susan.gallagher
Rectangle



 

with the source or transport medium does not occur, then the exposure pathway is incomplete 
and is not quantitatively evaluated for risk.  Similarly, if human contact with an exposure 
medium is not possible, the exposure pathway is considered incomplete and is not evaluated. 

For the potentially contaminated structure surfaces the exposure pathways are external radiation 
from contaminated surfaces and inhalation of re-suspended contaminated dust. 

The exposure pathways for the impacted soils at Parcel D present a more complicated analysis.  
The complete pathways, based on the four criteria listed above, are external radiation, soil 
ingestion, inhalation, and drinking water ingestion (e.g., groundwater). 

3.3 REMEDIATION GOALS 

Remediation goals (RGs) are selected to achieve the RAOs. Table 3-2 identifies the RG for each 
ROC.  The soil RGs were derived from the EPA preliminary remediation goals (PRGs) based on 
an increased lifetime cancer risk range of 10-6 to 10-4 for future use scenarios except for 226Ra, 
which is based on an agreement with EPA (DON, 2006).  The RGs for building and equipment 
surfaces were based on the AEC Reg Guide 1.86 to meet the 25 millirem per year (mrem/y) dose 
limits of the Nuclear Regulatory Commission.  The water RGs were derived from Radionuclides 
Notice of Data Availability Technical Document, (EPA, 2000) by comparing the limits from two 
criteria and using the most conservative limit. 

3.3.1 Constituents of Potential Concern 

The ROCs, 137Cs, 60Co, 3H, 232Th, 235U, 239Pu, 226Ra, and 90Sr, have been associated with 
Parcel D radiologically-impacted buildings (NAVSEA, 2004).  The ROCs, 137Cs, 232Th, 239Pu, 
226Ra, and 90Sr have been associated with Parcel D radiologically-impacted soils (NAVSEA, 
2004).  This information is summarized in Table 2-2. 

3.3.2 Media of Concern 

The media of concern are the remaining radiologically-impacted structures (274, 351, 351A, 364, 
365, 366/351B, 401, 408, 411, 813, and 819); soils of former building sites (313, 313A, 317, 322 
and 383 area); soils in outdoor areas (Gun Mole Pier and NRDL Site on Mahan Street); trenches 
resulting from sewer and storm line removal; soils of remediated storm drains and sanitary 
sewers; and groundwater. 

3.4 RISK EVALUATION BY REDEVELOPMENT BLOCK 

The following sections list the redevelopment blocks and associated evaluation scenario.  Figure 
2-3 shows the redevelopment blocks, impacted areas and structures, and planned reuses.  The 
radiologically-impacted sites in Parcel D will be identified in each redevelopment block section. 
Radiologically-impacted sewer and storm drains are present throughout Parcel D and will not be 
individually listed for a particular development block.  The residential scenario provided the 
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most conservative risk estimate and was therefore used to model the risk from ROCs associated 
with each redevelopment block. 

3.4.1 Redevelopment Block A 

Redevelopment Block A is located in the northern portion of Parcel D and is identified for 
research and development use. Redevelopment Block A includes radiologically-impacted 
buildings 813 (general warehouse and offices, supply storehouse, and Disaster Control Center) 
with ROC 90Sr and 819 (Sewer Pump Station A) with ROCs 137Cs and 226Ra. Buildings 813 and 
819 were evaluated using a Residual Radioactivity-Building (RESRAD-BUILD) residential 
exposure scenario. 

3.4.2 Redevelopment Block 30A 

Redevelopment Block 30A includes Building 401 and is in the northwestern portion of Parcel D. 
Redevelopment Block 30A includes radiologically-impacted Building 401.  Building 401 has 
ROCs of 226Ra from the collection and storage of radioluminescent devices.  

Redevelopment Block 30A is identified for mixed-use reuse.  Building 401 was evaluated using 
a RESRAD-BUILD residential exposure scenario.  

3.4.3 Redevelopment Block 30B 

Redevelopment Block 30B is in the west-central portion of Parcel D and is identified for 
industrial reuse.  It does not include any radiologically-impacted buildings, former building sites, 
or outdoor areas, and therefore it was not evaluated.  

3.4.4 Redevelopment Block 29 

Redevelopment Block 29 is in the north-central portion of Parcel D and is identified for 
educational/cultural reuse.  It does not include any radiologically-impacted buildings, former 
building sites, or outdoor areas, and therefore was not evaluated. 

3.4.5 Redevelopment Block DOS-1 

Redevelopment Block DOS-1 is in the northeastern corner of Parcel D and is identified for open 
space reuse.  It does not include any radiologically-impacted buildings, former building sites, or 
outdoor areas, and therefore it was not evaluated. 

3.4.6 Redevelopment Block 37 

Redevelopment Block 37 is on the west-central area of Parcel D and is identified for industrial 
reuse.  It does not include any radiologically-impacted buildings, former building sites, or 
outdoor areas, and therefore it was not evaluated. 
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3.4.7 Redevelopment Block 38 

Redevelopment Block 38 is in the central portion of Parcel D. Redevelopment Block 38 includes 
radiologically-impacted Buildings 408 and 411. Building 408 (furnace-smelter) has ROCs of 
226Ra from prior smelting operations and natural thorium in the firebrick. Activities for 
Building 411 included radioactive source storage and radiography shop activities, and the ROCs 
are 60Co, 137Cs, and 226Ra. 

Redevelopment Block 38 is identified for industrial reuse.  Building 408 will be surveyed and 
dismantled.  Therefore, the former Building 408 site was evaluated using a RESRAD residential 
exposure scenario.  Building 411 was evaluated using a RESRAD-BUILD residential exposure 
scenario.  

3.4.8 Redevelopment Block 39 

Redevelopment Block 39 is in the east-central portion of Parcel D. Redevelopment Block 39 
includes radiologically-impacted Buildings 351, 351A, 364, 365, 366/351B, and former building 
site 317.  Activities inside of Building 351 that may have been the cause of contamination were 
related to electronic work areas, industrial shops, and NRDL laboratories.  The ROCs include 
90Sr, 137Cs, 232Th and 226Ra.  Activities at Building 351A included the NRDL chemical 
technology division and applied research branch.  The ROCs are 90Sr, 137Cs, 232Th, 239Pu, and 
226Ra.  Activities at Building 364 included animal irradiation, liquid radioactive waste collection, 
and hot cell work. The ROCs are 90Sr, 137Cs, 235U, 239Pu, and 226Ra. Activities at Building 365 
included personnel decontamination and personnel change house and office activities.  The 
ROCs are 90Sr, 137Cs, 235U, 239Pu, and 226Ra.  Activities at Building 366/351B were the NRDL 
instrument calibration (sources) and offices.  The ROCs are 90Sr, 137Cs, and 226Ra.  Activities at 
the former building 317 site included temporary animal quarters for the NRDL, and the ROCs 
are 90Sr, 137Cs, and 226Ra. 

Redevelopment Block 39 is identified for open space reuse. Buildings 364 and 365 will be 
surveyed and dismantled.  Therefore, the former Building 364 and 365 sites were evaluated using 
a RESRAD residential exposure scenario. Buildings 351, 351A, and 366/351B  were evaluated 
using a RESRAD-BUILD residential exposure scenario.  The former site of Building 317 was 
evaluated using a RESRAD residential exposure scenario. 

3.4.9 Redevelopment Block 42 

Redevelopment Block 42 is in the south-central portion of Parcel D and is identified for 
industrial reuse.  Redevelopment Block 42 does not include any radiologically-impacted 
buildings, former building sites, or outdoor areas, and therefore no evaluations were performed. 
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3.4.10 Redevelopment Block DMI-1 

Redevelopment Block DMI-1 is in the southeastern portion of Parcel D. Redevelopment Block 
DMI-1 includes radiologically-impacted Building 274, former building sites 313, 313A, and 322, 
the building 383 area, and outdoor areas identified as Gun Mole Pier and the NRDL Site on 
Mahan Street.  Activities at Building 274 included decontamination training and the ROCs are 
90Sr, 137Cs, and 226Ra.  Activities at the Building 383 area included the collection and storage of 
radioluminescent devices. The ROCs are 90Sr, 3H, and 226Ra.  Activities at the former Building 
313, 313A, and 322 sites included use as a NRDL stockroom, NRDL offices, the radiological 
instrument branch, training facilities, and storage locations. The ROCs are 90Sr, 137Cs, 232Th, 
239Pu, and 226Ra.  Activities at the Gun Mole Pier included a radioactive pavement 
decontamination study, decontamination studies on NRDL Experimental Barge YFN-809 and on 
a contaminated B-17 aircraft.  Decontamination facilities were also in a structure near Barge 
YFNX-16.  The ex-INDEPENDENCE was berthed at the Gun Mole Pier and it was a loading 
point for radioactive wastes.  An ocean disposal barge was also loaded from the Gun Mole Pier. 
The ROCs are 90Sr, 137Cs, 239Pu, and 226Ra.  The NRDL Site on Mahan Street was used as a 
potential storage site of OPERATION CROSSROADS material.  ROCs for the NRDL Site on 
Mahan Street are 90Sr, 137Cs, 239Pu, and 226Ra. 

Redevelopment Block DMI-1 is identified for maritime-industrial reuse. Building 274 was 
evaluated using a RESRAD-BUILD residential exposure scenario.  Former building sites 313, 
313A, 322, the building 383 area and outdoor areas Gun Mole Pier and the NRDL Site on Mahan 
Street were evaluated using a RESRAD residential scenario. 

3.5 ANALYSIS OF RADIOLOGICAL DOSE AND RISK 

As described above, each radiologically-impacted site described above in each redevelopment 
block was modeled using either RESRAD or RESRAD-BUILD.  Appendix A provides a 
discussion of the input parameters and modeling results for the radiological dose and risk for 
each radiologically-impacted site.  The results were compared against the increased lifetime 
cancer risk range of 10-6 to 10-4 and the 25 mrem/y dose limits. Tables 3-3 and 3-4 provide a 
summary of the modeling results. 

The modeling reported in Appendix A is based on the RGs.  Actual calculated dose and risk will 
be based on field measurements from the final status survey results associated with each 
radiologically-impacted site.  For example the risk calculated for survey units one and two of 
radiologically-impacted site of former Building 114 were calculated to be 4x10-7 and 2x10-7 
respectively. 

The modeling was performed with conservative input parameters to ensure that uncertainties 
would be minimized, and a separate set of models and results for uncertainty analysis would not 
be needed.  Uncertainty analysis for the various modeling input parameters, as well as various 
assumptions required for the modeling, are discussed in Appendix A. 
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Institutional Controls 

Specific institutional control objectives are discussed in Section 5.0 with the discussion of 
each groundwater remedial alternative that may include institutional controls.  Potential 
ARARs identified in Section 4.2.3 are also potential ARARs for the groundwater institutional 
controls. 

4.3  GENERAL RESPONSE ACTIONS AND PROCESS OPTIONS ANALYSES 

GRAs are categories of actions that are made up of specific process options.  These GRAs are 
responses or remedies that will meet the RAOs to protect human health and the environment 
from the known contamination at Parcel D.  Process options are specific technologies used to 
carry out a GRA.  Section 4.3.1 describes the GRAs for Parcel D soil and groundwater, and 
Section 4.3.2 presents the results of the analysis for the proposed GRAs. 

4.3.1  Development of General Response Actions 

GRAs were derived from engineering judgment and past experience with remedial actions 
proven to be successful for the applicable COCs at Parcel D.  Because the RAOs were 
developed based on the planned future land use, the GRAs were also developed considering 
the planned future land use of each redevelopment block.  The GRAs for Parcel D and 
their respective process options are presented in Table 4-1 for soil and in Table 4-2 for 
groundwater.  The following GRAs were identified to ensure that the soil and groundwater 
RAOs are met. 

Soil 

• No action – Required GRA for CERCLA evaluation 

• Removal – Includes passive venting, excavating and off-site disposal of excavated 
soils as well as off-site disposal of stockpiled soil  

• Treatment – Includes in situ and ex situ treatment of soils to reduce the toxicity of the 
contaminants  

• Containment – Includes covering contaminated soils to break the direct exposure 
pathway 

• Institutional controls – Includes legal and administrative mechanisms to restrict land 
use, and 

• Access restrictions – Includes physical barriers such as fences and informational 
devices such as warning signs 
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Groundwater 

• No action – Required GRA for CERCLA evaluation 

• Treatment – Includes in situ and ex situ treatment of contaminated groundwater 

• Removal – Includes pumping to remove the groundwater prior to disposal 

• Containment – Includes installing slurry wall to control groundwater flow  

• Institutional controls – Includes legal and administrative mechanisms to restrict 
groundwater use 

• Access restrictions – Includes physical barriers such as fences and informational 
devices such as warning signs 

Process options for these GRAs are evaluated below in Section 4.3.2. 

4.3.2  Analysis of General Response Actions and Process Options 

GRAs selected for this revised FS report underwent an initial screening and a subsequent 
detailed analysis.  During the initial screening, the range of technology types and process options 
are evaluated with respect to technical implementability, site conditions, waste characteristics, 
contaminant properties, and the ability to meet NCP requirements and RAOs.  The initial 
screening results are summarized in Tables 4-1 and 4-2 for soil and groundwater, respectively.  
Those GRAs and process options that were carried forward from the initial screening are then 
analyzed with respect to effectiveness, implementability, and cost.  Table 4-3 summarizes the 
results of this detailed analysis.  The screening and analysis of GRAs and process options is 
presented separately for soil and groundwater.  Section 4.3.2.1 presents the analysis for the 
applicable soil process options, and Section 4.3.2.2 presents the analysis for the applicable 
groundwater process options. 

4.3.2.1  Evaluation of Applicable Soil Process Options 

Potentially applicable GRAs identified for soil at Parcel D consist of (1) no action, 
(2) institutional controls, (3) removal, (4) treatment, and (5) containment.  The initial screening 
of process options for the remedial technology types for these soil GRAs is shown in Table 4-1.  
This table presents the various technology types, process options, and screening analysis results 
for each soil GRA.  The rationale for those options eliminated from further evaluation is 
presented in Table 4-1; these options are not discussed further.  

Four GRAs are retained for further evaluation including no action.  The fifth GRA, treatment, 
was eliminated during the initial screening of process options for soil at Parcel D.  Several 
treatment options were considered for the COCs in soil.  However, none of the treatment options 
are implementable for ubiquitous metals that are present in bedrock-derived fill material at 
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5.0  DEVELOPMENT AND DESCRIPTION OF REMEDIAL ALTERNATIVES 

This section presents potential remedial alternatives developed for soil and groundwater at 
Parcel D based on the GRAs and process options evaluated in Section 4.0.  The NCP states that 
the development and evaluation of remedial alternatives will reflect the scope and complexity of 
the remedial actions under consideration with regards to the environmental issues defined at the 
site.  The number and types of alternatives to be analyzed will be determined for each site by 
taking into account the scope and characteristics of the environmental issues at Parcel D. 

5.1 DEVELOPMENT OF REMEDIAL ALTERNATIVES 

Combinations of retained process options were developed into remedial alternatives that also 
satisfy the RAOs and meet the requirements of the ARARs.  The remedial alternatives were 
derived using experience and engineering judgment to formulate process options into the most 
plausible site-specific remedial actions. 

For soils remedial alternatives, the Navy’s strategy is to remove the contaminated soils from the 
site by excavation and disposal wherever practical, and to remediate those soils that cannot be 
removed by preventing complete exposure pathways to the receptors.  Based on the COCs 
identified in Section 3.0, and on their location and extent defined in Section 2.0, the lead- and 
PAH-contaminated soil can be removed, while the arsenic and manganese contamination will 
require remedial actions that prevent completion of exposure pathways.  Various institutional 
controls are also integrated with each alternative to assure that the RAOs and ARARs are 
satisfied. 

For groundwater remedial alternatives, the Navy’s strategy is primarily to prevent complete 
exposure pathways to the receptors and to monitor the known impacted areas while the aquifer 
recovers.  Various institutional controls are included in the groundwater remedial alternatives to 
assure that the RAOs and ARARs are satisfied.  Two remedial alternatives that include in situ 
treatment are also considered.  Only the A-aquifer is considered for these remedial alternatives 
because no COCs were identified in the B-aquifer. 

Alternatives would become simpler under the recently stadium reuse plan at Parcel D.  Fewer 
areas would be planned for excavation because of the change to the shallower 2-foot depth.  An 
alternative that includes a cover would be similar under this reuse, but the type of cover would be 
determined in the RD stage.  Groundwater alternatives would not be affected, except that the 
areas determined to require remediation would likely be smaller because of the recreational 
reuse. 

Both soil and groundwater remedial alternatives include five-year reviews to confirm that the 
remedies are continuing to protect human health and the environment when residual 
concentrations of COCs are left in place.  Costs for five-year reviews, as well as other long-term 
monitoring activities, are included in the cost estimates for all alternatives. 
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6.0  DETAILED ANALYSIS OF REMEDIAL ALTERNATIVES 

This section provides a detailed analysis of each remedial alternative developed in Section 5.0.  
This information will be used to help select a final remedy for Parcel D.  The alternatives are 
evaluated using criteria based on statutory requirements of CERCLA as amended by Superfund 
Amendments and Reauthorization Act, Section 121; the NCP; and “Guidance for Conducting 
Remedial Investigations and Feasibility Studies Under CERCLA” (EPA 1988).   

The NCP specifies nine criteria to be used in the comparative analysis.  The first two criteria are 
threshold criteria that must be satisfied in order for a remedy to be eligible for selection; the next 
five criteria are balancing criteria used to evaluate the comparative advantages and disadvantages 
of the remedies; and the final two criteria are modifying criteria generally taken into account 
after agency and public comments are received on the FS and proposed plan.  The nine criteria 
are summarized below. 

Overall protection of human health and the environment:  This criterion describes how each 
alternative, as a whole, protects human health and the environment and indicates how each 
hazardous substance source is to be eliminated, reduced, or controlled. 

Compliance with ARARs:  This criterion evaluates each alternative’s compliance with ARARs, 
or, if an ARAR waiver is required, how the waiver is justified.  ARARs consider location-
specific, chemical-specific, and action-specific concerns. 

Long-term effectiveness and permanence:  This criterion evaluates the effectiveness of each 
alternative in protecting human health and the environment after the remedial action is complete.  
Factors considered include magnitude of residual risks and adequacy and reliability of release 
controls. 

Reduction of toxicity, mobility, or volume through treatment:  This evaluation criterion 
addresses the statutory preference for selecting remedial actions that employ treatment 
technologies that permanently and significantly reduce toxicity, mobility, or volume of the 
hazardous substances as their principal element. This preference is satisfied when treatment is 
used to reduce the principal threats at a site through destruction of toxic contaminants, reduction 
of the total mass of toxic contaminants, irreversible reduction in contaminant mobility, or 
reduction of total volume of contaminated media. 

Short-term effectiveness:  This criterion addresses the effectiveness of each alternative in 
protecting human health and the environment during the construction and implementation phase.  
Factors considered include: 

• Protection of the community during remedial actions 

• Protection of the workers during construction 
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• Environmental impacts 

• Time required to achieve response objectives (achieve protection for the site or 
individual elements associated with specific risks)   

Implementability:  This criterion addresses the technical and administrative feasibility of 
implementing an alternative and the availability of the required services and materials during its 
implementation.  Factors considered include: 

• Ability to construct and operate the technology 

• Availability and reliability of the technology 

• Ease of undertaking additional remedial action 

• Administrative implementability 

• Coordination activities with other agencies 

• Monitoring considerations 

•  Availability of equipment and specialists 

Cost:  This criterion evaluates the present value of the capitol and operation and maintenance 
(O&M) costs for each alternative.  Capital and O&M cost estimates are order-of-magnitude-level 
estimates and have an expected accuracy of minus 30 to plus 50 percent (EPA 2000b).  Table 6-1 
summarizes the cost for each alternative. 

Community Acceptance:  This criterion evaluates issues and concerns the public may have 
regarding each alternative. This criterion will be assessed following receipt of community 
comments on the FS and the proposed plan.  

Regulatory Agency Acceptance:  This criterion evaluates technical and administrative issues 
and concerns the regulatory agencies may have about each alternative.  This criterion will be 
assessed following receipt of agency comments on the FS and the proposed plan. 

In the following sections, each remedial alternative is evaluated in comparison to the two 
threshold and five balancing NCP criteria, and subsequently compared to other alternatives to 
assess the relative performance with respect to these criteria. Comparison to the two modifying 
criteria of community and regulatory acceptance will be included in the proposed plan and ROD 
for Parcel D; further discussion of these criteria is not included in this revised FS report.  Soil 
remedial alternatives are evaluated individually in Section 6.1 and compared with each other in 
Section 6.2.  Groundwater remedial alternatives are evaluated individually in Section 6.3 and 
compared with each other in Section 6.4. 
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TABLE F-2A:  CAPITAL AND LABOR COST ESTIMATE, ALTERNATIVE S-2 
Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

Location Factors
Labor: 100.0% (San Francisco - Means Section 1 ) 133.8%
Equipment: 100.0% (San Francisco - Means Section 1 ) 112.6%
Material: 100.0% (San Francisco - Means Section 1 ) 112.6%
Assembly: 124.0% 122.0% Level D
Professional Labor Multiplier: 1.6 (RACER)
Labor Overhead & Profit Multiplier.: 1.719  (Includes 10% to account for PPE [modified Level D])
Material and Equipment Profit: 9% (RACER)

Project Duration: 6.0 Months or
133 working days
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Fence and Signage Capital Cost Fence and Signage Capital Cost Subtotal = 248,051$   
Blk 29 signs (24" x 24" reflectorized) 6 ea 75.00$   450$           -$     -$               30.66$   184$         -$   -$           105.66$   634$          

Blk 30A signs (24" x 24" reflectorized) 10 ea 75.00$   750$           -$     -$               30.66$   307$         -$   -$           105.66$   1,057$       

Blk 30B signs (24" x 24" reflectorized) 5 ea 75.00$   375$           -$     -$               30.66$   153$         -$   -$           105.66$   528$          

Blk 37 signs (24" x 24" reflectorized) 14 ea 75.00$   1,050$        -$     -$               30.66$   429$         -$   -$           105.66$   1,479$       

Blk 38 signs (24" x 24" reflectorized) 9 ea 75.00$   675$           -$     -$               30.66$   276$         -$   -$           105.66$   951$          

Blk 39 signs (24" x 24" reflectorized) 12 ea 75.00$   900$           -$     -$               30.66$   368$         -$   -$           105.66$   1,268$       

Blk 42 signs (24" x 24" reflectorized) 14 ea 75.00$   1,050$        -$     -$               30.66$   429$         -$   -$           105.66$   1,479$       

DOS 1 signs (24" x 24" reflectorized) 7 ea 75.00$   525$           -$     -$               30.66$   215$         -$   -$           105.66$   740$          

DMI 1 signs (24" x 24" reflectorized) 60 ea 75.00$   4,500$        -$     -$               30.66$   1,840$      -$   -$           105.66$   6,340$       

10,000 ft 2.75$     27,500$      0.56$   6,076$       20.00$   200,000$  -$           23.36$     233,576$   

Fenced Area Vegetation Fenced Area Vegetation Subtotal = 8,067$       
Hydroseeding (20% of fenced area) 214 csy 2.59$     554$           2.25$   522$          9.37$     2,176$      -$   -$           15.19$     3,252$       Means 18, 05, 04, 01 
Hydro fertilizer 214 csy 1.03$     220$           0.75$   174$          2.18$     506$         -$   -$           4.21$       900$          Means 18, 05, 04, 08 
Water - 10 times 214 csy 8.89$     1,902$        7.69$   1,786$       0.98$     228$         -$   -$           18.30$     3,916$       Means 18, 05, 04, 08 
Total Engineering Controls Capital Costs Total Engineering Controls Capital Costs Subtotal = 256,119$  

Design Cost Design Cost Subtotal = 30,734$     
30,734$    

Fence (6' tall, industrial fence) around 
Block-39, 42 and DMI-1

Assume 12% of construction cost 

Description Comments

Institutional Controls

One sign per industrial risk grid block side excluding non-risk outparcels within risk 
boundaries; Means 18, 01, 04, 11

Fence installed only where buildings or asphalt caps are not present; Means Heavy 
Construction 02820 130 0500

One sign per industrial risk grid block side excluding non-risk outparcels within risk 
boundaries; Means 18, 01, 04, 11
One sign per industrial risk grid block side excluding non-risk outparcels within risk 
boundaries; Means 18, 01, 04, 11
One sign per industrial risk grid block side excluding non-risk outparcels within risk 
boundaries; Means 18, 01, 04, 11
One sign per industrial risk grid block side excluding non-risk outparcels within risk 
boundaries; Means 18, 01, 04, 11

One sign per industrial risk grid block side excluding non-risk outparcels within risk 
boundaries; Means 18, 01, 04, 11
One sign per industrial risk grid block side excluding non-risk outparcels within risk 
boundaries; Means 18, 01, 04, 11
One sign per industrial risk grid block side excluding non-risk outparcels within risk 
boundaries; Means 18, 01, 04, 11

Alternative S-2: Institutional Controls

Engineering Controls

One sign per industrial risk grid block side excluding non-risk outparcels within risk 
boundaries; Means 18, 01, 04, 11

*Calcualted as overall cost - not per individual excavation; 12% of Total Construction 
Cap Cost
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TABLE F-2A:  CAPITAL AND LABOR COST ESTIMATE, ALTERNATIVE S-2 (CONTINUED)
Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

Location Factors
Labor: 100.0% (San Francisco - Means Section 1 ) 133.8%
Equipment: 100.0% (San Francisco - Means Section 1 ) 112.6%
Material: 100.0% (San Francisco - Means Section 1 ) 112.6%
Assembly: 124.0% 122.0% Level D
Professional Labor Multiplier: 1.6 (RACER)
Labor Overhead & Profit Multiplier.: 1.719  (Includes 10% to account for PPE [modified Level D])
Material and Equipment Profit: 9% (RACER)

Project Duration: 6.0 Months or
133 working days

Alternative S-2: Institutional Controls
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Labor ODCs Subtask 
Cost Cost

Institutional Control Implementation and Certification Institutional Control Implementation and Certification Subtotal = 52,125$         
LUC RD scoping meeting 32 hours 100 3,200.00$   0 -$          0 -$          0 -$           100 3,200.00$   3,200$   125$     3,325$           Hours Tetra Tech 
Prepare draft LUC RD 136 hours 100 13,600.00$ 0 -$          0 -$          0 -$           100 13,600.00$ 13,600$ -$          13,600$         Hours Tetra Tech 

2002.   
Submit draft LUC RD 32 hours 100 3,200.00$   0 -$          0 -$          0 -$           100 3,200.00$   3,200$   100$     3,300$           Hours Tetra Tech 
BCT review period 20 hours 100 2,000.00$   0 -$          0 -$          0 -$           100 2,000.00$   2,000$   -$          2,000$           Hours Tetra Tech 
BCT comments due 20 hours 100 2,000.00$   0 -$          0 -$          0 -$           100 2,000.00$   2,000$   -$          2,000$           Hours Tetra Tech 
RTC meeting and BCT concurrence 20 hours 100 2,000.00$   0 -$          0 -$          0 -$           100 2,000.00$   2,000$   500$     2,500$           Hours Tetra Tech 
Prepare draft final LUC RD 88 hours 100 8,800.00$   0 -$          0 -$          0 -$           100 8,800.00$   8,800$   -$          8,800$           Hours Tetra Tech 
Submit draft final LUC RD 8 hours 100 800.00$      0 -$          0 -$          0 -$           100 800.00$      800$      100$     900$              Hours Tetra Tech 
BCT review and concurrence period 56 hours 100 5,600.00$   0 -$          0 -$          0 -$           100 5,600.00$   5,600$   -$          5,600$           Hours Tetra Tech 
BCT concurrence letters due 40 hours 100 4,000.00$   0 -$          0 -$          0 -$           100 4,000.00$   4,000$   -$          4,000$           Hours Tetra Tech 
Prepare final LUC RD with RTC 48 hours 100 4,800.00$   0 -$          0 -$          0 -$           100 4,800.00$   4,800$   -$          4,800$           Hours Tetra Tech 
Submit final LUC RD with RTC 12 hours 100 1,200.00$   0 -$          0 -$          0 -$           100 1,200.00$   1,200$   100$     1,300$           Hours Tetra Tech 

Covenant to Restrict Use of Property Covenant to Restrict Use of Property Subtotal = 11,400$         
Prepare draft covenant 88 hours 100 8,800.00$   0 -$          0 -$          0 -$           100 8,800.00$   8,800$   100$     8,900$           Hours Tetra Tech 
File covenant 24 hours 100 2,400.00$   0 -$          0 -$          0 -$           100 2,400.00$   2,400$   100$     2,500$           Hours Tetra Tech 

Total Legal Controls Capital Costs Total Legal Controls Capital Costs  Subtotal = 63,525$         
Total Institutional Controls Capital Costs Total Institutional Controls Capital Costs  Subtotal = 350,378$       

Annual Inflation Rate 3.1%
Project Capital & Labor Cost =

Present Value of 30 Years of Periodic Costs =
(Five-Year Reviews)

SubTotal =
20% Contingency =

Total Project Cost  = 

Notes:

" Inch O&M Operation and maintenance
% Percent O&P Overhead and profit
BCT Base Realignment and Closure Cleanup Team ODC Other direct cost
ea Each PPE Personal protective equipment
FOST Finding of suitability to transfer RACER Remedial Action Cost Engineering and Requirements System
LUC RD Land Use Control Remedial Design RTC Response to comments
Means Tetra Tech Tetra Tech EM Inc.  2002.  "Draft Revised Parcel D  Feasibility Study Hunters Point Shipyard San Francisco, California."  March 8.

686,251$                              
137,250$                               

83.00$                          

P2 Total

823,501$                              

2005 Costs 2007 Costs
372,438$                               
313,813$                               

48.00$                    36.00$                     

350,378$                                      
295,225$                                      

774,724$                                     

645,603$                                     
129,121$                                      

Comments

Legal Controls
P3

Professional Unit Costs 97.00$                  75.00$                        

P4

198.00$                 

RS Means Company, Inc.  2004.  “Environmental Remediation Cost Data – Unit Price, 10th Annual 
Edition, Environmental Cost Handling Options and Solutions.”  Kingston, Massachusetts.  October.

P1 Lawyer
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TABLE F-3A:  CAPITAL AND LABOR COST ESTIMATE, ALTERNATIVE S-3 
Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

Location Factors
Labor: 100.0% (San Francisco - Means Sectio 133.8%
Equipment: 100.0% (San Francisco - Means Sectio 112.6%
Material: 100.0% (San Francisco - Means Sectio 112.6%
Assembly: 124.0%
Professional Labor Multiplier: 1.6 (Racer)
Labor Overhead & Profit Multiplier.: 1.719  (includes 10% to account for PPE [modified Level D])
Material and Equipment Profit: 9% (RACER)

Project Duration: 2.0 Months or
44 working days
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Distributive Costs Distributive Costs Subtotal = 139,462$          
1 Project Manager 50% 176 hr 50.00$   14,080$      -$            -$             200.00 /day$ 4,400$         -$          -$          105.00$         18,480$            
1 Superintendent 100% 352 hr 42.00$   23,654$      -$            -$             200.00 /day$ 8,800$         -$          -$          92.20$           32,454$            
1 Engineer 100% 352 hr 35.00$   19,712$      -$            -$             200.00 /day$ 8,800$         -$          -$          81.00$           28,512$            
1 Health & Safety Officer 100% 352 hr 25.00$   14,080$      -$            -$             200.00 /day$ 8,800$         -$          -$          65.00$           22,880$            
1 Quality Control Officer 100% 352 hr 25.00$   14,080$      -$            -$             200.00 /day$ 8,800$         -$          -$          65.00$           22,880$            
1 Procurement Specialist 50% 176 hr 35.00$   9,856$        -$            -$             200.00 /day$ 4,400$         -$          -$          81.00$           14,256$            

Temporary Facilities Temporary Facilities Subtotal = 9,888$              
Portable Toilets (2) 2 mo -$      -$               -$            -$             1,006.40$     2,184$         -$          -$          1,092.00$      2,184$              
Rental Trucks (5) (for supervisory staff) 2 mo -$      -$               -$            -$             3,550.00$     7,704$         -$          -$          3,852.00$      7,704$              

Mobilization Mobilization Subtotal = 3,044$              
Crawler mounted backhoes 5 ea 53.00$   456$           168.00$      911$         -$             -$            -$          -$          273.40$         1,367$              
Graders 5 ea 53.00$   456$           168.00$      911$         -$             -$            -$          -$          273.40$         1,367$              
20 ton dump truck 5 ea -$      -$               -$            -$             -$             -$            50.00$      310$         62.00$           310$                 

Demobilization Demobilization Subtotal = 3,044$              
Crawler mounted backhoes 5 ea 53.00$   456$           168.00$      911$         -$             -$            -$          -$          273.40$         1,367$              
Graders 5 ea 53.00$   456$           168.00$      911$         -$             -$            -$          -$          273.40$         1,367$              
20 ton dump truck 5 ea -$      -$               -$            -$             -$             -$            50.00$      310$         62.00$           310$                 

Oversight Oversight Subtotal = 21,178$            
Engineer 100% on project; location factor N/A 352 hr 35.00$   21,178$      -$            -$             -$                 -$            -$          -$          60.16$           21,178$            

Total Site Wide Capital Costs Total Site Wide Capital Costs  Subtotal = 176,616$         

Sampling and Analysis Sampling and Analysis Subtotal = 12,977$            
CPT Rig

Mob/demob 1 ea -$      -$               2,568.00$   2,786$      -$             -$            -$          -$          2,786.00$      2,786$              ECHOS 2006, 33 02 0640
Soil sampling

Sampling with CPT rig 1 day -$               -$             3,548.00$     3,850$         -$          -$          3,850.00$      3,850$              ECHOS 2006, 33 02 0639; assuming 5 samples per day at 20-30 ft bgs
Field analysis of soil samples

XRF analyzer rental 1 week -$      -$               800.00$      868$         -$            -$          -$          868.00$         868$                 
Lab analysis of soil samples

Metals, EPA 200.7 (QC samples ) 2 ea -$      -$               -$            -$             -$            543$         1,347$      673.50$         1,347$              
Oversight, sample analysis and reporting

Professional labor (incl. field and office; local staff) 24 man-hr 100.0$   4,126$        -$            -$             -$            -$          -$          171.92$         4,126$              
Total IR09 Chromium-VI Investigation Cost Total IR09 Chromium-VI Investigation Cost Subtotal = 12,977$           

ECHOS 2006, 33 02 0612; assuming 2 XRF samples will be analyzed in lab for QC

Professional judgement; assuming 2 persons in field for 1 day + I day office labor

IR09 Vats Area Chromium-VI Investigation Costs

Professional judgement; assuming one week rental to cover shipping time

Comments
Site Wide Costs

*Assume that these will be used overall (not calced for every excavation). 

Means 2004 Heavy Construction. Pg. 139. 03110 420 1000

*Assume that we will not be setting up buildings/work areas/etc. Numbers same as previous.
Means 2004 Heavy Construction. Pg. 24. 01590 400 6410
Assuming rental from Enterprise
*Assume that these will be used overall (not calced for every excavation). 
Means 2004 Heavy Construction. Pg. 139. 03110 420 1000

Assumed $1 per mile for 50 miles; location factor and O&P N/A

Description

Alternative S-3: Excavation, Disposal and Institutional Controls

*Calculated as overall cost - not per individual excavation. Unit cost numbers same as previous.  
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TABLE F-3A:  CAPITAL AND LABOR COST ESTIMATE, ALTERNATIVE S-3 (CONTINUED)
Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

Location Factors
Labor: 100.0% (San Francisco - Means Sectio 133.8%
Equipment: 100.0% (San Francisco - Means Sectio 112.6%
Material: 100.0% (San Francisco - Means Sectio 112.6%
Assembly: 124.0%
Professional Labor Multiplier: 1.6 (Racer)
Labor Overhead & Profit Multiplier.: 1.719  (includes 10% to account for PPE [modified Level D])
Material and Equipment Profit: 9% (RACER)

Project Duration: 2.0 Months or
44 working days
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Comments
Si Wid C

Description

Alternative S-3: Excavation, Disposal and Institutional Controls

Site Preparation Site Preparation Subtotal = 875$                 
Clearing bituminous driveway 25 sy 15.39$   661$           7.89$          214$         -$             -$            -$          -$          35 875$                 

Excavation Excavation Subtotal = 13,048$            
Standard soil excavation

Excavation 56 cy 1.35$     130$           1.71$          104$         -$             -$            -$          -$          4.18$             234$                 
Utility buffer soil excavation

Excavation and utility shoring 28 cy 34.05$   1,639$        2.47$          75$           5.22$            159$            -$          -$          66.89$           1,873$              
Confirmation and characterization sampling

Sampling 9 ea -$      -$               -$            -$             1,000.00$     9,765$         -$          -$          1,085.00$      9,765$              
Filling/soil covering

Borrow, fill and compact 84 cy 1.68$     243$           2.63$          240$         7.15$            652$            -$          -$          13.51$           1,135$              
Grading

Rough grade 25 sy 0.29$     12$             0.51$          14$           -$             -$            -$          -$          1.04$             26$                   
Fine grade 25 sy 0.20$     9$               0.21$          6$            -$             -$            -$          -$          0.60$             15$                   

Storm Water Control Storm Water Control Subtotal = 376$                 
2 -foot high (and 2-ft wide) berm around open excav 15 cy -$               -$             -$            6.12$        114$         7.60$             114$                 
Silt fences (vinyl, 3 ft high with 7.5 ft posts) 100 ft -$               -$             -$            2.11$        262$         2.62$             262$                 

Waste Hauling and Disposal Waste Hauling and Disposal Subtotal = 25,561$            
Haul (20 ton dump less than 200 mi.) 100.8 cy -$               -$             94.12$          10,294$       -$          102.12$         10,294$            
Dump charge 100.8 cy -$               -$             119.36$        13,054$       -$          129.50$         13,054$            
Truck decontamination 100.8 cy -$               -$             20.23$          2,213$         -$          21.95$           2,213$              

Total Excavation Capital Costs IR09B030 Total Excavation Capital Costs IR09B030 Subtotal = 39,860$           

Site Preparation Site Preparation Subtotal = 875$                 
Clearing bituminous driveway 25 sy 15.39$   661$           7.89$          214$         -$             -$            -$          -$          35 875$                 

Excavation Excavation Subtotal = 10,384$            
Standard soil excavation

Excavation 14 cy 1.35$     32$             1.71$          26$           -$             -$            -$          -$          4.14$             58$                   
Building buffer soil excavation

Excavation and building shoring 1 cy 34.93$   60$             4.14$          4$            10.76$          12$              -$          -$          76.00$           76$                   
Utility buffer soil excavation

Excavation and utility shoring 3 cy 34.05$   176$           2.47$          8$            5.22$            17$              -$          -$          67.00$           201$                 
Confirmation and characterization sampling

Sampling 9 ea -$      -$               -$            -$             1,000.00$     9,765$         -$          -$          1,085.00$      9,765$              
Filling/soil cover

Borrow, fill and compact 18 cy 1.68$     52$             2.63$          51$           7.15$            140$            -$          -$          13.50$           243$                 
Grading

Rough grade 25 sy 0.29$     12$             0.51$          14$           -$             -$            -$          -$          1.04$             26$                   
Fine grade 25 sy 0.20$     9$               0.21$          6$            -$             -$            -$          -$          0.60$             15$                   

Storm Water Control Storm Water Control Subtotal = 376$                 
2 -foot high (and 2-ft wide) berm around open excav 15 cy -$               -$             -$            6.12$        114$         7.60$             114$                 
Silt fences (vinyl, 3 ft high with 7.5 ft posts) 100 ft -$               -$             -$            2.11$        262$         2.62$             262$                 

Waste Hauling and Disposal Waste Hauling and Disposal Subtotal = 17,473$            
Haul (20 ton dump less than 200 mi.) 21.6 cy -$               -$             94.12$          2,206$         -$          102.13$         2,206$              
Dump charge 100.8 cy -$               -$             119.36$        13,054$       -$          129.50$         13,054$            
Truck decontamination 100.8 cy -$               -$             20.23$          2,213$         -$          21.95$           2,213$              

Total Excavation Capital Costs IR09B091 Total Excavation Capital Costs IR09B091 Subtotal = 29,108$           

Means 17, 03 includes excavation, shoring and hand digging costs

Means 33, 19, 03, 24 

Excavation Costs Site ID IR09B030

Excavation Costs Site ID IR09B091

Means 17, 03, 01, 06 

Excavation Costs 

Means 17, 03, 04,  23 

Means 33, 02, 06 assume 9 samples per excav; 5 confirmation + 4 characterization

Means 33, 19, 03, 11 

Means 2004 Environmental Remediation - Unit Price; Pg 4-31; 17 03 9911
Means 2004 Environmental Remediation - Unit Price; Pg 5-19; 18 05 0206

Means 33, 19, 02, 09 

Means 17, 03, 01, 02 

Means 33, 19, 03, 11 

Means 17, 03, 02, 77 

Means 2004 Environmental Remediation - Unit Price; Pg 5-19; 18 05 0206

Means 33, 19, 02, 09 
Means 33, 19, 03, 24 

Means 17, 03, 01, 02 
Means 17, 03, 01, 06 

Means 2004 Environmental Remediation - Unit Price; Pg 4-31; 17 03 9911

Means 33, 02, 06 assume 9 samples per excav; 5 confirmation + 4 characterization

Means 17, 03, 04,  23 

Means 17, 03, 02, 77 

Means 17, 03 includes excavation and shoring costs

Means 17, 03 includes excavation, shoring and hand digging costs

Means 2004 17, 02; assume site preparation only includes clearing existing asphalt if 
necessary; current cover is asphalt based on 2004 aerial photograph. 

Means 2004 17, 02; assume site preparation only includes clearing existing asphalt if 
necessary; current cover is asphalt based on 2004 aerial photograph. 
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TABLE F-3A:  CAPITAL AND LABOR COST ESTIMATE, ALTERNATIVE S-3 (CONTINUED)
Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

Location Factors
Labor: 100.0% (San Francisco - Means Sectio 133.8%
Equipment: 100.0% (San Francisco - Means Sectio 112.6%
Material: 100.0% (San Francisco - Means Sectio 112.6%
Assembly: 124.0%
Professional Labor Multiplier: 1.6 (Racer)
Labor Overhead & Profit Multiplier.: 1.719  (includes 10% to account for PPE [modified Level D])
Material and Equipment Profit: 9% (RACER)

Project Duration: 2.0 Months or
44 working days
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Comments
Si Wid C

Description

Alternative S-3: Excavation, Disposal and Institutional Controls

Excavation Excavation Subtotal = 11,980$            
Standard soil excavation

Excavation 73 cy 1.35$     169$           1.71$          135$         -$             -$            -$          -$          4.16$             304$                 
Utility buffer soil excavation

Excavation and utility shoring 11 cy 34.05$   644$           2.47$          29$           5.22$            62$              -$          -$          66.82$           735$                 
Confirmation and characterization sampling

Sampling 9 ea -$      -$               -$            -$             1,000.00$     9,765$         -$          -$          1,085.00$      9,765$              
Filling/soil cover

Borrow, fill and compact 84 cy 1.68$     243$           2.63$          240$         7.15$            652$            -$          -$          13.51$           1,135$              
Grading

Rough grade 25 sy 0.29$     12$             0.51$          14$           -$             -$            -$          -$          1.04$             26$                   
Fine grade 25 sy 0.20$     9$               0.21$          6$            -$             -$            -$          -$          0.60$             15$                   

Storm Water Control Storm Water Control Subtotal = 376$                 
2-foot high (and 2-ft wide) berm around open excavation 15 cy -$               -$             -$            6.12$        114$         7.60$             114$                 
Silt fences (vinyl, 3 ft high with 7.5 ft posts) 100 ft -$               -$             -$            2.11$        262$         2.62$             262$                 

Waste Hauling and Disposal Waste Hauling and Disposal Subtotal = 25,561$            
Haul (20 ton dump less than 200 mi.) 100.8 cy -$               -$             94.12$          10,294$       -$          102.12$         10,294$            
Dump charge 100.8 cy -$               -$             119.36$        13,054$       -$          129.50$         13,054$            
Truck decontamination 100.8 cy -$               -$             20.23$          2,213$         -$          21.95$           2,213$              

Total Excavation Capital Costs IR35SS15 Total Excavation Capital Costs IR35SS15 Subtotal = 37,917$           

Excavation Excavation Subtotal = 11,292$            
Standard soil excavation

Excavation 84 cy 1.35$     195$           1.71$          156$         -$             -$            -$          -$          4.18$             351$                 
Confirmation and characterization sampling

Sampling 9 ea -$      -$               -$            -$             1,000.00$     9,765$         -$          -$          1,085.00$      9,765$              
Filling/soil cover

Borrow, fill and compact 84 cy 1.68$     243$           2.63$          240$         7.15$            652$            -$          -$          13.51$           1,135$              
Grading

Rough grade 25 sy 0.29$     12$             0.51$          14$           -$             -$            -$          -$          1.04$             26$                   
Fine grade 25 sy 0.20$     9$               0.21$          6$            -$             -$            -$          -$          0.60$             15$                   

Storm Water Control Storm Water Control Subtotal = 376$                 
2-foot high (and 2-ft wide) berm around open excav 15 cy -$               -$             -$            6.12$        114$         7.60$             114$                 
Silt fences (vinyl, 3 ft high with 7.5 ft posts) 100 ft -$               -$             -$            2.11$        262$         2.62$             262$                 

Waste Hauling and Disposal Waste Hauling and Disposal Subtotal = 25,561$            
Haul (20 ton dump less than 200 mi.) 100.8 cy -$               -$             94.12$          10,294$       -$          102.12$         10,294$            
Dump charge 100.8 cy -$               -$             119.36$        13,054$       -$          129.50$         13,054$            
Truck decontamination 100.8 cy -$               -$             20.23$          2,213$         -$          21.95$           2,213$              

Total Excavation Capital Costs IR35SS14 Total Excavation Capital Costs IR35SS14 Subtotal = 37,229$           

Excavation Costs Site ID IR35SS15

Excavation Costs Site ID IR35SS14

Means 33, 19, 02, 09 
Means 33, 19, 03, 24 
Means 33, 19, 03, 11 

Means 2004 Environmental Remediation - Unit Price; Pg 4-31; 17 03 9911
Means 2004 Environmental Remediation - Unit Price; Pg 5-19; 18 05 0206

Means 33, 02, 06 assume 9 samples per excav; 5 confirmation + 4 characterization

Means 17, 03, 01, 06 

Means 17, 03, 04,  23 

Means 17, 03, 01, 02 

Means 17, 03, 02, 77 

Means 17, 03 includes excavation, shoring and hand digging costs

Means 33, 19, 02, 09 
Means 33, 19, 03, 24 
Means 33, 19, 03, 11 

Means 2004 Environmental Remediation - Unit Price; Pg 4-31; 17 03 9911
Means 2004 Environmental Remediation - Unit Price; Pg 5-19; 18 05 0206

Means 17, 03, 04,  23 

Means 17, 03, 01, 02 
Means 17, 03, 01, 06 

Means 17, 03, 02, 77 

Means 33, 02, 06 assume 9 samples per excav; 5 confirmation + 4 characterization
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TABLE F-3A:  CAPITAL AND LABOR COST ESTIMATE, ALTERNATIVE S-3 (CONTINUED)
Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

Location Factors
Labor: 100.0% (San Francisco - Means Sectio 133.8%
Equipment: 100.0% (San Francisco - Means Sectio 112.6%
Material: 100.0% (San Francisco - Means Sectio 112.6%
Assembly: 124.0%
Professional Labor Multiplier: 1.6 (Racer)
Labor Overhead & Profit Multiplier.: 1.719  (includes 10% to account for PPE [modified Level D])
Material and Equipment Profit: 9% (RACER)

Project Duration: 2.0 Months or
44 working days
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Comments
Si Wid C

Description

Alternative S-3: Excavation, Disposal and Institutional Controls

Site Preparation Site Preparation Subtotal = 875$                 
Clearing bituminous driveway 25 sy 15.39$   661$           7.89$          214$         -$             -$            -$          -$          35 875$                 

Excavation Excavation Subtotal = 11,292$            
Standard soil excavation

Excavation 84 cy 1.35$     195$           1.71$          156$         -$             -$            -$          -$          4.18$             351$                 
Confirmation and characterization sampling

Sampling 9 ea -$      -$               -$            -$             1,000.00$     9,765$         -$          -$          1,085.00$      9,765$              
Filling/soil cover

Borrow, fill and compact 84 cy 1.68$     243$           2.63$          240$         7.15$            652$            -$          -$          13.51$           1,135$              
Grading

Rough grade 25 sy 0.29$     12$             0.51$          14$           -$             -$            -$          -$          1.04$             26$                   
Fine grade 25 sy 0.20$     9$               0.21$          6$            -$             -$            -$          -$          0.60$             15$                   

Storm Water Control Storm Water Control Subtotal = 376$                 
2 -foot high (and 2-ft wide) berm around open excavation 15 cy -$               -$             -$            6.12$        114$         7.60$             114$                 
Silt fences (vinyl, 3 ft high with 7.5 ft posts) 100 ft -$               -$             -$            2.11$        262$         2.62$             262$                 

Waste Hauling and Disposal Waste Hauling and Disposal Subtotal = 25,561$            
Haul (20 ton dump less than 200 mi.) 100.8 cy -$               -$             94.12$          10,294$       -$          102.12$         10,294$            
Dump charge 100.8 cy -$               -$             119.36$        13,054$       -$          129.50$         13,054$            
Truck decontamination 100.8 cy -$               -$             20.23$          2,213$         -$          21.95$           2,213$              

Total Excavation Capital Costs PA55TA10 Total Excavation Capital Costs PA55TA10 Subtotal = 38,104$           

Excavation Excavation Subtotal = 11,292$            
Standard soil excavation

Excavation 84 cy 1.35$     195$           1.71$          156$         -$             -$            -$          -$          4.18$             351$                 
Confirmation and characterization sampling

Sampling 9 ea -$      -$               -$            -$             1,000.00$     9,765$         -$          -$          1,085.00$      9,765$              
Filling/soil cover

Borrow, fill and compact 84 cy 1.68$     243$           2.63$          240$         7.15$            652$            -$          -$          13.51$           1,135$              
Grading

Rough grade 25 sy 0.29$     12$             0.51$          14$           -$             -$            -$          -$          1.04$             26$                   
Fine grade 25 sy 0.20$     9$               0.21$          6$            -$             -$            -$          -$          0.60$             15$                   

Storm Water Control Storm Water Control Subtotal = 376$                 
2 -foot high (and 2-ft wide) berm around open excav 15 cy -$               -$             -$            6.12$        114$         7.60$             114$                 
Silt fences (vinyl, 3 ft high with 7.5 ft posts) 100 ft -$               -$             -$            2.11$        262$         2.62$             262$                 

Waste Hauling and Disposal Waste Hauling and Disposal Subtotal = 25,561$            
Haul (20 ton dump less than 200 mi.) 100.8 cy -$               -$             94.12$          10,294$       -$          102.12$         10,294$            
Dump charge 100.8 cy -$               -$             119.36$        13,054$       -$          129.50$         13,054$            
Truck decontamination 100.8 cy -$               -$             20.23$          2,213$         -$          21.95$           2,213$              

Total Excavation Capital Costs PA55TA04 Total Excavation Capital Costs PA55TA04 Subtotal = 37,229$           

Means 33, 19, 02, 09 
Means 33, 19, 03, 24 

Excavation Costs Site ID PA55TA10

Excavation Costs Site ID PA55TA04

Means 17, 03, 01, 06 

Means 33, 19, 03, 11 

Means 2004 Environmental Remediation - Unit Price; Pg 4-31; 17 03 9911
Means 2004 Environmental Remediation - Unit Price; Pg 5-19; 18 05 0206

Means 17, 03, 01, 02 

Means 33, 02, 06 assume 9 samples per excav; 5 confirmation + 4 characterization

Means 17, 03, 04,  23 

Means 17, 03, 02, 77 

Means 33, 19, 02, 09 
Means 33, 19, 03, 24 
Means 33, 19, 03, 11 

Means 17, 03, 04,  23 

Means 17, 03, 01, 02 
Means 17, 03, 01, 06 

Means 2004 Environmental Remediation - Unit Price; Pg 4-31; 17 03 9911
Means 2004 Environmental Remediation - Unit Price; Pg 5-19; 18 05 0206

Means 33, 02, 06 assume 9 samples per excav; 5 confirmation + 4 characterization

Means 17, 03, 02, 77 

Means 2004 17, 02; assume site preparation only includes clearing existing asphalt if 
necessary; current cover is asphalt based on 2004 aerial photograph. 
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TABLE F-3A:  CAPITAL AND LABOR COST ESTIMATE, ALTERNATIVE S-3 (CONTINUED)
Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

Location Factors
Labor: 100.0% (San Francisco - Means Sectio 133.8%
Equipment: 100.0% (San Francisco - Means Sectio 112.6%
Material: 100.0% (San Francisco - Means Sectio 112.6%
Assembly: 124.0%
Professional Labor Multiplier: 1.6 (Racer)
Labor Overhead & Profit Multiplier.: 1.719  (includes 10% to account for PPE [modified Level D])
Material and Equipment Profit: 9% (RACER)

Project Duration: 2.0 Months or
44 working days
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Comments
Si Wid C

Description

Alternative S-3: Excavation, Disposal and Institutional Controls

Excavation Excavation Subtotal = 13,511$            
Standard soil excavation

Excavation 32 cy 1.35$     74$             1.71$          59$           -$             -$            -$          -$          4.16$             133$                 
Building buffer soil excavation

Excavation and building shoring 35 cy 34.93 2,102$        4.14$          157$         10.76$          409$            -$          -$          76.23$           2,668$              
Confirmation and characterization sampling

Sampling 9 ea -$      -$               -$            -$             1,000.00$     9,765$         -$          -$          1,085.00$      9,765$              
Filling/soil cover

Borrow, fill and compact 67 cy 1.68$     193$           2.63$          191$         7.15$            520$            -$          -$          13.49$           904$                 
Grading

Rough grade 25 sy 0.29$     12$             0.51$          14$           -$             -$            -$          -$          1.04$             26$                   
Fine grade 25 sy 0.20$     9$               0.21$          6$            -$             -$            -$          -$          0.60$             15$                   

Storm Water Control Storm Water Control Subtotal = 376$                 
2-foot high (and 2-ft wide) berm around open excavation 15 cy -$               -$             -$            6.12$        114$         7.60$             114$                 
Silt fences (vinyl, 3 ft high with 7.5 ft posts) 100 ft -$               -$             -$            2.11$        262$         2.62$             262$                 

Waste Hauling and Disposal Waste Hauling and Disposal Subtotal = 20,387$            
Haul (20 ton dump less than 200 mi.) 80 cy -$               -$             94.12$          8,210$         -$          102.11$         8,210$              
Dump charge 80 cy -$               -$             119.36$        10,412$       -$          129.50$         10,412$            
Truck decontamination 80 cy -$               -$             20.23$          1,765$         -$          21.95$           1,765$              

Total Excavation Capital Costs PA53SS03 Total Excavation Capital Costs PA53SS03 Subtotal = 34,274$           

Excavation Excavation Subtotal = 13,048$            
Standard soil excavation

Excavation 56 cy 1.35$     130$           1.71$          104$         -$             -$            -$          -$          4.18$             234$                 
Utility buffer soil excavation

Excavation and utility shoring 28 cy 34.05$   1,639$        2.47$          75$           5.22$            159$            -$          -$          66.89$           1,873$              
Confirmation and characterization sampling

Sampling 9 ea -$      -$               -$            -$             1,000.00$     9,765$         -$          -$          1,085.00$      9,765$              
Filling/soil cap

Borrow, fill and compact 84 cy 1.68$     243$           2.63$          240$         7.15$            652$            -$          -$          13.51$           1,135$              
Grading

Rough grade 25 sy 0.29$     12$             0.51$          14$           -$             -$            -$          -$          1.04$             26$                   
Fine grade 25 sy 0.20$     9$               0.21$          6$            -$             -$            -$          -$          0.60$             15$                   

Storm Water Control Storm Water Control Subtotal = 376$                 
2-foot high (and 2-ft wide) berm around open excavation 15 cy -$               -$             -$            6.12$        114$         7.60$             114$                 
Silt fences (vinyl, 3 ft high with 7.5 ft posts) 100 ft -$               -$             -$            2.11$        262$         2.62$             262$                 

Waste Hauling and Disposal Waste Hauling and Disposal Subtotal = 25,561$            
Haul (20 ton dump less than 200 mi.) 100.8 cy -$               -$             94.12$          10,294$       -$          102.12$         10,294$            
Dump charge 100.8 cy -$               -$             119.36$        13,054$       -$          129.50$         13,054$            
Truck decontamination 100.8 cy -$               -$             20.23$          2,213$         -$          21.95$           2,213$              

Total Excavation Capital Costs SPD31 Total Excavation Capital Costs SPD31 Subtotal = 38,985$           

Excavation Costs Site ID PA53SS03

Excavation Costs Site ID SPD31

Means 33, 19, 02, 09 
Means 33, 19, 03, 24 
Means 33, 19, 03, 11 

Means 2004 Environmental Remediation - Unit Price; Pg 4-31; 17 03 9911
Means 2004 Environmental Remediation - Unit Price; Pg 5-19; 18 05 0206

Means 33, 02, 06 assume 9 samples per excav; 5 confirmation + 4 characterization

Means 17, 03, 01, 06 

Means 17, 03, 04,  23 

Means 17, 03, 01, 02 

Means 2004 Environmental Remediation - Unit Price; Pg 4-31; 17 03 9911
Means 2004 Environmental Remediation - Unit Price; Pg 5-19; 18 05 0206

Means 33, 19, 02, 09 
Means 33, 19, 03, 24 
Means 33, 19, 03, 11 

Means 17, 03, 01, 02 
Means 17, 03, 01, 06 

Means 33, 02, 06 assume 9 samples per excav; 5 confirmation + 4 characterization

Means 17, 03, 04,  23 

Means 17, 03 includes excavation, shoring and hand digging costs

Means 17, 03, 02, 77 

Means 17, 03 includes excavation and shoring costs

Means 17, 03, 02, 77 
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TABLE F-3A:  CAPITAL AND LABOR COST ESTIMATE, ALTERNATIVE S-3 (CONTINUED)
Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

Location Factors
Labor: 100.0% (San Francisco - Means Sectio 133.8%
Equipment: 100.0% (San Francisco - Means Sectio 112.6%
Material: 100.0% (San Francisco - Means Sectio 112.6%
Assembly: 124.0%
Professional Labor Multiplier: 1.6 (Racer)
Labor Overhead & Profit Multiplier.: 1.719  (includes 10% to account for PPE [modified Level D])
Material and Equipment Profit: 9% (RACER)

Project Duration: 2.0 Months or
44 working days
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Comments
Si Wid C

Description

Alternative S-3: Excavation, Disposal and Institutional Controls

Excavation Excavation Subtotal = 11,292$            
Standard soil excavation

Excavation 84 cy 1.35$     195$           1.71$          156$         -$             -$            -$          -$          4.18$             351$                 
Confirmation and characterization sampling

Sampling 9 ea -$      -$               -$            -$             1,000.00$     9,765$         -$          -$          1,085.00$      9,765$              
Filling/soil cover

Borrow, fill and compact 84 cy 1.68$     243$           2.63$          240$         7.15$            652$            -$          -$          13.51$           1,135$              
Grading

Rough grade 25 sy 0.29$     12$             0.51$          14$           -$             -$            -$          -$          1.04$             26$                   
Fine grade 25 sy 0.20$     9$               0.21$          6$            -$             -$            -$          -$          0.60$             15$                   

Storm Water Control Storm Water Control Subtotal = 376$                 
2-foot high (and 2-ft wide) berm around open excav 15 cy -$               -$             -$            6.12$        114$         7.60$             114$                 
Silt fences (vinyl, 3 ft high with 7.5 ft posts) 100 ft -$               -$             -$            2.11$        262$         2.62$             262$                 

Waste Hauling and Disposal Waste Hauling and Disposal Subtotal = 25,561$            
Haul (20 ton dump less than 200 mi.) 100.8 cy -$               -$             94.12$          10,294$       -$          102.12$         10,294$            
Dump charge 100.8 cy -$               -$             119.36$        13,054$       -$          129.50$         13,054$            
Truck decontamination 100.8 cy -$               -$             20.23$          2,213$         -$          21.95$           2,213$              

Total Excavation Capital Costs SPD23 Total Excavation Capital Costs SPD23 Subtotal = 37,229$           

Excavation Excavation Subtotal = 34,356$            

Standard soil excavation

Excavation 560 cy 1.35$     1,300$        1.71$          1,039$      -$             -$            -$          -$          4.18$             2,339$              

Stockpile characterization sampling

Sampling 28 ea -$      -$               -$            -$             1,000.00$     30,380$       -$          -$          1,085.00$      30,380$            

Grading

Rough grade 1008 sy 0.29$     502$           0.51$          558$         -$             -$            -$          -$          1.05$             1,060$              

Fine grade 1008 sy 0.20$     347$           0.21$          230$         -$             -$            -$          -$          0.57$             577$                 

Waste Hauling and Disposal Waste Hauling and Disposal Subtotal = 170,403$          

Haul (20 ton dump less than 200 mi.) 672 cy -$               -$             94.12$          68,625$       -$          102.12$         68,625$            

Dump charge 672 cy -$               -$             119.36$        87,028$       -$          129.51$         87,028$            

Truck decontamination 672 cy -$               -$             20.23$          14,750$       -$          21.95$           14,750$            

Total Stockpile Disposal Total Stockpile Disposal Subtotal = 204,759$          
Total Excavation Capital Costs Total Excavation Capital Costs  Subtotal = 534,694$          

Total Construction Capital Costs Total Construction Capital Costs  Subtotal = 724,287$          
Design Cost Design Cost Subtotal = 86,914$            

86,914$           

Means 33, 19, 02, 09 

Means 33, 19, 03, 24 

Means 33, 19, 03, 11 

Assume 12% of construction cost 

Means 17, 03, 01, 06 

Means 17, 03, 01, 02  Assume 5' high pyramid

Excavation Costs Site ID SPD23

Means 33, 19, 03, 11 

Means 2004 Environmental Remediation - Unit Price; Pg 4-31; 17 03 9911

Means 33, 19, 02, 09 
Means 33, 19, 03, 24 

Construction Cost Summary

Means 17, 03, 01, 02 

Means 17, 03, 02, 77 

Stockpile Disposal

Means 33, 02, 06 assume 9 samples per excav; 5 confirmation + 4 characterization

Means 17, 03, 04,  23 

Means 2004 Environmental Remediation - Unit Price; Pg 5-19; 18 05 0206

Means 17, 03, 01, 06 

Means 17, 03, 02, 77 

Means 33, 02, 06 assume 1 sample per 20 cy

*Calculated as overall cost - not per individual excavation. Unit cost numbers same as previous.  
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TABLE F-3A:  CAPITAL AND LABOR COST ESTIMATE, ALTERNATIVE S-3 (CONTINUED)
Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

Location Factors
Labor: 100.0% (San Francisco - Means Sectio 133.8%
Equipment: 100.0% (San Francisco - Means Sectio 112.6%
Material: 100.0% (San Francisco - Means Sectio 112.6%
Assembly: 124.0%
Professional Labor Multiplier: 1.6 (Racer)
Labor Overhead & Profit Multiplier.: 1.719  (includes 10% to account for PPE [modified Level D])
Material and Equipment Profit: 9% (RACER)

Project Duration: 2.0 Months or
44 working days
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Comments
Si Wid C

Description

Alternative S-3: Excavation, Disposal and Institutional Controls

Fencing and Signage Capital Costs Fencing and Signage Capital Costs Subtotal = 263,730$          
Blk 29 signs (24" x 24" reflectorized) 6 ea 75.00$   450$           -$            -$             30.66$          184$            -$          -$          105.66$         634$                 
Blk 30A signs (24" x 24" reflectorized) 10 ea 75.00$   750$           -$           -$            30.66$         307$           -$         -$         105.66$        1,057$             
Blk 30B signs (24" x 24" reflectorized) 5 ea 75.00$   375$           -$           -$            30.66$         153$           -$         -$         105.66$        528$                
Blk 37 signs (24" x 24" reflectorized) 14 ea 75.00$   1,050$        -$           -$            30.66$         429$           -$         -$         105.66$        1,479$             
Blk 38 signs (24" x 24" reflectorized) 9 ea 75.00$   675$           -$            -$             30.66$          276$            -$          -$          105.66$         951$                 
Blk 39 signs (24" x 24" reflectorized) 12 ea 75.00$   900$           -$            -$             30.66$          368$            -$          -$          105.66$         1,268$              
Blk 42 signs (24" x 24" reflectorized) 14 ea 75.00$   1,050$        -$            -$             30.66$          429$            -$          -$          105.66$         1,479$              
DOS 1 signs (24" x 24" reflectorized) 7 ea 75.00$   525$           -$            -$             30.66$          215$            -$          -$          105.66$         740$                 
DMI 1 signs (24" x 24" reflectorized) 60 ea 75.00$   4,500$        -$            -$             30.66$          1,840$         -$          -$          105.66$         6,340$              

10,000 ft 2.75$     27,500$      0.56$          6,076$      20.00$          200,000$     -$          -$          23.36$           233,576$          

Fenced Area Vegetation Fenced Area Vegetation Subtotal = 7,839$              
Hydroseeding (20% of fenced area) 214 csy 2.59$     554$           2.25$          522$         9.37$            2,005$         -$          -$          14.40$           3,081$              
Hydro fertilizer 214 csy 1.03$     220$           0.75$          174$         2.18$            467$            -$          -$          4.02$             861$                 
Water - 10 times 214 csy 8.89$     1,902$        7.69$          1,786$      0.98$            210$            -$          -$          18.21$           3,898$              

Total Engineering Controls Capital Costs Total Engineering Controls Capital Costs Subtotal = 271,570$         
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Labor ODCs Subtask 
Institutional Control Implementation and Certification Institutional Control Implementation and Certification Subtotal = 52,525$         

LUC RD scoping meeting 40 hours $100.00 4,000.00$   0 -$         0 -$            0 -$          $100.00 4,000.00$         4,000$           125$              4,125$           
Prepare draft LUC RD 120 hours $100.00 12,000.00$ 0 -$         0 -$            0 -$          $100.00 12,000.00$       12,000$         -$                  12,000$         
Submit draft LUC RD 40 hours $100.00 4,000.00$   0 -$         0 -$            0 -$          $100.00 4,000.00$         4,000$           100$              4,100$           
BCT review period 24 hours $100.00 2,400.00$   0 -$        0 -$           0 -$         $100.00 2,400.00$        2,400$           -$                  2,400$          
BCT comments due 32 hours $100.00 3,200.00$   0 -$        0 -$           0 -$         $100.00 3,200.00$        3,200$           -$                  3,200$          
RTC meeting and BCT concurrence 24 hours $100.00 2,400.00$   0 -$        0 -$           0 -$         $100.00 2,400.00$        2,400$           500$              2,900$          
Prepare draft final LUC RD 80 hours $100.00 8,000.00$   0 -$        0 -$           0 -$         $100.00 8,000.00$        8,000$           -$                  8,000$          
Submit draft final LUC RD 16 hours $100.00 1,600.00$   0 -$        0 -$           0 -$         $100.00 1,600.00$        1,600$           100$              1,700$          
BCT review and concurrence period 56 hours $100.00 5,600.00$   0 -$        0 -$           0 -$         $100.00 5,600.00$        5,600$           -$                  5,600$          
BCT concurrence letters due 32 hours $100.00 3,200.00$   0 -$        0 -$           0 -$         $100.00 3,200.00$        3,200$           -$                  3,200$          
Prepare final LUC RD with RTC 42 hours $100.00 4,200.00$   0 -$        0 -$           0 -$         $100.00 4,200.00$        4,200$           -$                  4,200$          
Submit final LUC RD with RTC 10 hours $100.00 1,000.00$   0 -$        0 -$           0 -$         $100.00 1,000.00$        1,000$           100$              1,100$          

Covenant to Restrict Use of Property Covenant to Restrict Use of Property Subtotal = 11,000$         
Prepare draft covenant 84 hours $100.00 8,400.00$   0 -$        0 -$           0 -$         $100.00 8,400.00$        8,400$           100$              8,500$          
File covenant 24 hours $100.00 2,400.00$   0 -$        0 -$           0 -$         $100.00 2,400.00$         2,400$           100$              2,500$          

Total Legal Controls Capital Costs Total Legal Controls Capital Costs  Subtotal = 63,525$        
Total Institutional Control Capital Costs Total Institutional Control Capital Costs  Subtotal = 335,095$       

ODCs for travel fees.

Comments

ODCs for printing.

ODCs for printing.

One sign per industrial risk grid block side excluding non-risk outparcels within risk boundaries; 

Engineering Controls

ODCs for printing.

ODCs for printing.

ODCs for subsistence.

ODCs for printing.

One sign per industrial risk grid block side excluding non-risk outparcels within risk boundaries; 
One sign per industrial risk grid block side excluding non-risk outparcels within risk boundaries; 

One sign per industrial risk grid block side excluding non-risk outparcels within risk boundaries; 

Institutional Controls

One sign per industrial risk grid block side excluding non-risk outparcels within risk boundaries; 
One sign per industrial risk grid block side excluding non-risk outparcels within risk boundaries; 

Legal controls

Fence installed only where buildings or asphalt caps are not present; Means Heavy 
Construction 02820 130 0500

Description

One sign per industrial risk grid block side excluding non-risk outparcels within risk boundaries; 

One sign per industrial risk grid block side excluding non-risk outparcels within risk boundaries; 

Fence (6' tall, industrial fence) around Block-39, 42 and DMI-1

One sign per industrial risk grid block side excluding non-risk outparcels within risk boundaries; 

Means 18, 05, 04, 01 
Means 18, 05, 04, 08 
Means 18, 05, 04, 08 
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TABLE F-3A:  CAPITAL AND LABOR COST ESTIMATE, ALTERNATIVE S-3 (CONTINUED)
Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

Location Factors
Labor: 100.0% (San Francisco - Means Sectio 133.8%
Equipment: 100.0% (San Francisco - Means Sectio 112.6%
Material: 100.0% (San Francisco - Means Sectio 112.6%
Assembly: 124.0%
Professional Labor Multiplier: 1.6 (Racer)
Labor Overhead & Profit Multiplier.: 1.719  (includes 10% to account for PPE [modified Level D])
Material and Equipment Profit: 9% (RACER)

Project Duration: 2.0 Months or
44 working days

Q
ua

nt
ity

U
ni

t

U
nl

oa
de

d 
La

bo
r U

ni
t 

C
os

t

To
ta

l L
ab

or
 

(in
cl

ud
in

g 
O

&
P)

U
nl

oa
de

d 
Eq

ui
pm

en
t 

U
ni

t C
os

t

To
ta

l E
qu

ip
m

en
t 

(in
cl

ud
in

g 
pr

of
it)

 U
nl

oa
de

d 
M

at
er

ia
l 

U
ni

t C
os

t 

To
ta

l M
at

er
ia

l 
(in

cl
ud

in
g 

pr
of

it)

U
nl

oa
de

d 
A

ss
em

bl
y 

U
ni

t C
os

t

To
ta

l A
ss

em
bl

y 
C

os
t 

(in
cl

ud
in

g 
pr

of
it)

To
ta

l U
ni

t C
os

t 
(in

cl
ud

in
g 

O
&

P)

To
ta

l C
os

t (
in

cl
ud

in
g 

O
&

P)

Comments
Si Wid C

Description

Alternative S-3: Excavation, Disposal and Institutional Controls

Annual Discount Rate 3.1%
Project Capital & Labor Cost =

Present Value of 30 Years of Periodic Costs =
(Five-Year Reviews)

SubTotal =
20% Contingency =

Total Project Cost  = 

Notes:
" Inch
% Percent
BCT Base Realignment and Closure Cleanup Team
cy Cubic yard
ea Each
FOST Finding of suitability to transfer
ft Foot
hr Hour
LUC RD Land Use Control Remedial Design
Means Means, RS.  2004.  “Environmental Remediation Cost Data – Unit Price, 10th Annual Edition, Environmental Cost Handling Options and Solutions,” RS Means Company, Inc, Kingston, MA.   October.
mi Mile
mo Month
N/A Not applicable
O&P Overhead and Profit
ODC Other direct cost
Pg Page
PPE Personal protective equipment
RACER Remedial Action Cost Engineering and Requirements System
RTC Response to comment
sy Square yard

2005 Costs 2007 Costs

300,963$                         

1,805,780$                      

1,146,296$                                      
269,387$                                         

1,415,684$                                     
283,137$                                         

1,698,820$                                      

1,218,468$                      
286,348$                         

1,504,816$                     
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TABLE F-4A:  CAPITAL AND LABOR COST ESTIMATE, ALTERNATIVE S-4 
Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

Location Factors
Labor: 100.0% (San Fancisco - Means Section 1 ) 133.8%
Equipment: 100.0% (San Fancisco - Means Section 1 ) 112.6%
Material: 100.0% (San Fancisco - Means Section 1 ) 112.6%
Assembly: 124.0% (From Previous)
Professional Labor Multiplier: 1.6 (RACER)
Labor Overhead & Profit Multiplier: 1.719  (From previous - includes 10% to account for PPE [modified Level D])
Material and Equipment Profit: 9% (RACER)

Project Duration: 6.0 Months or
133 working days
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Distributive Costs Distributive Costs Subtotal = 421,557$           
1 Project Manager 50% on project; location factor N/A 532 hr 50.00$   42,560$     -$        -$               200.00 /day$   13,300$     -$   -$           105.00$     55,860$             
1 Superintendent 100% on project; location factor N/A 1064 hr 42.00$   71,501$     -$        -$               200.00 /day$   26,600$     -$   -$           92.20$       98,101$             
1 Engineer 100% on project; location factor N/A 1064 hr 35.00$   59,584$     -$        -$               200.00 /day$   26,600$     -$   -$           81.00$       86,184$             
1 Heatlh & Safety Officer 100% on project; location factor N/A 1064 hr 25.00$   42,560$     -$        -$               200.00 /day$   26,600$     -$   -$           65.00$       69,160$             
1 Quality Control Officer 100% on project; location factor N/A 1064 hr 25.00$   42,560$     -$        -$               200.00 /day$   26,600$     -$   -$           65.00$       69,160$             
1 Procurement Spec. 50% on project; location factor N/A 532 hr 35.00$   29,792$     -$        -$               200.00 /day$   13,300$     -$   -$           81.00$       43,092$             

Temporary Facilities Temporary Facilities Subtotal = 29,663$             
Portable Toilets (2) 6 mo -$       -$               -$        -$               1,006.40$       6,552$       -$   -$           1,092.00$  6,552$               
Rental Trucks (5) (for supervisory staff) 6 mo -$       -$               -$        -$               3,550.00$       23,111$     -$   -$           3,851.83$  23,111$             

Mobiliation Mobiliation Subtotal = 2,734$               
Crawler mounted backhoes 5 ea 53.00$   456$          168.00$  911$          -$                -$           -$   -$           273.40$     1,367$               
Graders 5 ea 53.00$   456$          168.00$  911$          -$                -$           -$   -$           273.40$     1,367$               

Demobilization Demobilization Subtotal = 2,734$               
Crawler mounted backhoes 5 ea 53.00$   456$          168.00$  911$          -$                -$           -$   -$           273.40$     1,367$               
Graders 5 ea 53.00$   456$          168.00$  911$          -$                -$           -$   -$           273.40$     1,367$               

Oversight Oversight Subtotal = 64,016$             
Engineer 100% on project; location factor N/A 1064 hr 35.00$   64,016$     -$        -$               -$                    -$           -$   -$           60.17$       64,016$             

Total Site Wide Capital Costs Total Site Wide Capital Costs  Subtotal = 520,704$          

Area 
Area Requiring Paving 10,690 sy
Area Requiring Sealcoat 10,690 sy

Asphalt sealcoat (to existing paved areas) Asphalt sealcoat (to existing paved areas) Subtotal = 21,419$             
Sealcoat Area 10,690 sy 0.73$     13,415$     0.40$      4,640$       0.29$              3,364$       -$   -$           2.00$         21,419$             

Capping/Covering Capping/Covering Subtotal = 37,572$             
Asphalt cap - bituminous (0.33 ft. Thick) 1,176 cy 10.35$   20,922$     0.50$      638$          12.55$            16,012$     -$   -$           31.95$       37,572$             

Total Covering Capital Costs BLK-A Total Covering Capital Costs BLK-A Subtotal = 58,991$            

Area 
Area Requiring Paving 12,330 sy
Area Requiring Sealcoat 12,330 sy

Asphalt sealcoat (to existing paved areas) Asphalt sealcoat (to existing paved areas) Subtotal = 24,703$             
Sealcoat Area 12,330 sy 0.73$     15,472$     0.40$      5,351$       0.29$              3,880$       -$   -$           2.00$         24,703$             

Capping/Covering Capping/Covering Subtotal = 43,335$             
Asphalt cap - bituminous (0.33 ft. Thick) 1,356 cy 10.35$   24,131$     0.50$      736$          12.55$            18,468$     -$   -$           31.95$       43,335$             

Total Covering Capital Costs BLK-29 Total Covering Capital Costs BLK-29 Subtotal = 68,038$            

Area 
Area Requiring Paving 8,204 sy
Area Requiring Sealcoat 8,204 sy

Asphalt sealcoat (to existing paved areas) Asphalt sealcoat (to existing paved areas) Subtotal = 16,438$             
Sealcoat Area 8,204 sy 0.73$     10,295$     0.40$      3,561$       0.29$              2,582$       -$   -$           2.00$         16,438$             

Capping/Covering Capping/Covering Subtotal = 28,836$             
Asphalt cover - bituminous (0.33 ft. Thick) 902 cy 10.35$   16,057$     0.50$      490$          12.55$            12,289$     -$   -$           31.95$       28,836$             

Total Covering Capital Costs BLK-30A Total Covering Capital Costs BLK-30A Subtotal = 45,274$            

Area 
Area Requiring Paving 1,919 sy
Area Requiring Sealcoat 1,919 sy

Asphalt sealcoat (to existing paved areas) Asphalt sealcoat (to existing paved areas) Subtotal = 3,845$               
Sealcoat Area 1,919 sy 0.73$     2,408$       0.40$      833$          0.29$              604$          -$   -$           2.00$         3,845$               

Capping/Covering Capping/Covering Subtotal = 6,743$               
Asphalt cover - bituminous (0.33 ft. Thick) 211 cy 10.35$   3,755$       0.50$      114$          12.55$            2,874$       -$   -$           31.95$       6,743$               

Total Covering Capital Costs BLK-30B Total Covering Capital Costs BLK-30B Subtotal = 10,588$            

Means 18, 03, 03, 06 

Covering Block BLK-A

Means 2, 250, 1960

Means 18, 03, 03, 06 

Means 2, 250, 1960

Covering Block BLK-30B

Means 18, 03, 03, 06 

Covering Block BLK-30A

Comments
Site Wide Costs

*Calcualted as overall cost - not per individual excavation. Unit cost numbers same as previous.  

Means 2004 Heavy Construction. Pg. 139. 03110 420 1000
*Assume that these will be used overall (not calced for every excavation). 
From previous
From previous

Means 2004 Heavy Construction. Pg. 24. 01590 400 6410
*Assume that we will not be setting up buildings/work areas/etc. Numers same as previous.

Means 2, 250, 1960

Assuming rental from Enterprize
*Assume that these will be used overall (not calced for every excavation). 
Means 2004 Heavy Construction. Pg. 139. 03110 420 1000

Cover Costs 

Covering Block BLK-29

Means 18, 03, 03, 06 

Means 2, 250, 1960

Description

Alternative S-4: Covers and Institutional Controls
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TABLE F-4A:  CAPITAL AND LABOR COST ESTIMATE, ALTERNATIVE S-4 (CONTINUED)
Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

Location Factors
Labor: 100.0% (San Fancisco - Means Section 1 ) 133.8%
Equipment: 100.0% (San Fancisco - Means Section 1 ) 112.6%
Material: 100.0% (San Fancisco - Means Section 1 ) 112.6%
Assembly: 124.0% (From Previous)
Professional Labor Multiplier: 1.6 (RACER)
Labor Overhead & Profit Multiplier: 1.719  (From previous - includes 10% to account for PPE [modified Level D])
Material and Equipment Profit: 9% (RACER)

Project Duration: 6.0 Months or
133 working days
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CommentsDescription

Alternative S-4: Covers and Institutional Controls

Area 
Area Requiring Paving 3,756 sy
Area Requiring Sealcoat 3,756 sy

Asphalt sealcoat (to existing paved areas) Asphalt sealcoat (to existing paved areas) Subtotal = 7,526$               
Sealcoat Area 3,756 sy 0.73$     4,714$       0.40$      1,630$       0.29$              1,182$       -$   -$           2.00$         7,526$               

Capping/Covering Capping/Covering Subtotal = 13,202$             
Asphalt cover - bituminous (0.33 ft. Thick) 413 cy 10.35$   7,352$       0.50$      224$          12.55$            5,626$       -$   -$           31.95$       13,202$             

Total Covering Capital Costs BLK-37 Total Covering Capital Costs BLK-37 Subtotal = 20,728$            

Area 
Area Requiring Paving 6,102 sy
Area Requiring Sealcoat 6,102 sy

Asphalt sealcoat (to existing paved areas) Asphalt sealcoat (to existing paved areas) Subtotal = 12,226$             
Sealcoat Area 6,102 sy 0.73$     7,658$       0.40$      2,648$       0.29$              1,920$       -$   -$           2.00$         12,226$             

Capping/Covering Capping/Covering Subtotal = 21,447$             
Asphalt cap - bituminous (0.33 ft. Thick) 671 cy 10.35$   11,943$     0.50$      364$          12.55$            9,140$       -$   -$           31.95$       21,447$             

Total Covering Capital Costs BLK-38 Total Covering Capital Costs BLK-38 Subtotal = 33,673$            

Area 
Area Requiring Vegetative Cover 20,805 sy
Area Requiring Sealcoat 0 sy

Asphalt sealcoat (to existing paved areas) Asphalt sealcoat (to existing paved areas) Subtotal = -$                       
Sealcoat Area 0 sy 0.73$     -$               0.40$      -$               0.29$              -$           -$   -$           #DIV/0! -$                       

Capping/Covering Capping/Covering Subtotal = 187,232$           
Soil cover - Borrow, fill and compact (2 ft. thick) 13,870 cy 1.68$     40,055$     2.63$      39,578$     7.15$              107,599$   -$   -$           13.50$       187,232$           

Seeding (soil cover only) Seeding (soil cover only) Subtotal = 9,714$               
Hydroseeding 208.05 csy 2.59$     926$          2.25$      508$          9.37$              2,115$       -$   -$           17.06$       3,549$               
Hydro fertilizer 208.05 csy 1.03$     368$          0.75$      169$          2.18$              492$          -$   -$           4.95$         1,029$               
Water - 10 times 208.05 csy 8.89$     3,179$       7.69$      1,736$       0.98$              221$          -$   -$           24.69$       5,136$               

Total Covering Capital Costs BLK-39 Total Covering Capital Costs BLK-39 Subtotal = 196,946$          

Area 
Area Requiring Paving 8033 sy

Capping/Covering Capping/Covering Subtotal = 28,234$             
Asphalt cover - bituminous (0.33 ft. Thick) 884 cy 10.35$   15,722$     0.50$      479$          12.55$            12,033$     -$   -$           31.95$       28,234$             

Total Covering Capital Costs BLK-42 Total Covering Capital Costs BLK-42 Subtotal = 28,234$            

Area 
Area Requiring Paving 105,320 sy
Area Requiring Sealcoat 105,320 sy

Asphalt sealcoat (to existing paved areas) Asphalt sealcoat (to existing paved areas) Subtotal = 211,011$           
Sealcoat Area 105,320 sy 0.73$     132,163$   0.40$      45,709$     0.29$              33,139$     -$   -$           2.00$         211,011$           

Capping/Covering Capping/Covering Subtotal = 370,158$           
Asphalt cover - bituminous (0.33 ft. Thick) 11,585 cy 10.35$   206,120$   0.50$      6,285$       12.55$            157,753$   -$   -$           31.95$       370,158$           

Total Covering Capital Costs DMI-1 Total Covering Capital Costs DMI-1 Subtotal = 581,169$          

Area 
Area Requiring Vegetative Cover 18,641 sy

Capping/Covering Capping/Covering Subtotal = 167,764$           
Soil cap - Borrow, fill and compact (2 ft. thick) 12,428 cy 1.68$     35,890$     2.63$      35,463$     7.15$              96,411$     -$   -$           13.50$       167,764$           

Seeding (soil cap only) Seeding (soil cap only) Subtotal = 8,705$               
Hydroseeding 186.41 csy 2.59$     830$          2.25$      455$          9.37$              1,895$       -$   -$           17.06$       3,180$               
Hydro fertilizer 186.41 csy 1.03$     330$          0.75$      152$          2.18$              441$          -$   -$           4.95$         923$                  
Water - 10 times 186.41 csy 8.89$     2,849$       7.69$      1,555$       0.98$              198$          -$   -$           24.69$       4,602$               

Total Covering Capital Costs DOS-1 Total Covering Capital Costs DOS-1 Subtotal = 176,469$          
Total Covering Capital Costs Total Covering Capital Costs  Subtotal = 1,220,110$        

Covering Block DMI-1

Means 18, 05, 04, 01 

Means 17, 03, 04,  23 

Means 18, 05, 04, 08 
Means 18, 05, 04, 08 

Means 18, 03, 03, 06 

Covering Block BLK-38

Means 2, 250, 1960

Means 2, 250, 1960

Means 2, 250, 1960

Means 18, 03, 03, 06 

Covering Block DOS-1

Means 18, 05, 04, 08 
Means 18, 05, 04, 08 
Means 18, 05, 04, 01 

Means 17, 03, 04,  23 

Covering Block BLK-37

Means 2, 250, 1960

Covering Block BLK-42

Covering Block BLK-39

Means 18, 03, 03, 06 

Means 18, 03, 03, 06 
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TABLE F-4A:  CAPITAL AND LABOR COST ESTIMATE, ALTERNATIVE S-4 (CONTINUED)
Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

Location Factors
Labor: 100.0% (San Fancisco - Means Section 1 ) 133.8%
Equipment: 100.0% (San Fancisco - Means Section 1 ) 112.6%
Material: 100.0% (San Fancisco - Means Section 1 ) 112.6%
Assembly: 124.0% (From Previous)
Professional Labor Multiplier: 1.6 (RACER)
Labor Overhead & Profit Multiplier: 1.719  (From previous - includes 10% to account for PPE [modified Level D])
Material and Equipment Profit: 9% (RACER)

Project Duration: 6.0 Months or
133 working days
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Alternative S-4: Covers and Institutional Controls

Description Comments

Excavation Excavation Subtotal = 34,356$             

Standard soil excavation

Excavation 560 cy 1.35$     1,300$         1.71$      1,039$        -$                -$          -$   -$           4.18$         2,339$               

Confirmation sampling

Sampling 28 ea -$      -$                 -$        -$               1,000.00$       30,380$     -$   -$           1,085.00$  30,380$             

Grading

Rough grade 1008 sy 0.29$     502$            0.51$      558$           -$                -$          -$   -$           1.05$         1,060$               

Fine grade 1008 sy 0.20$     347$            0.21$      230$           -$                -$          -$   -$           0.57$         577$                  

Waste Hauling and Disposal Waste Hauling and Disposal Subtotal = 170,403$           

Haul (20 ton dump less than 200 mi.) 672 cy -$                 -$               94.12$            68,625$     -$           102.12$     68,625$             

Dump charge 672 cy -$                 -$               119.36$          87,028$     -$           129.51$     87,028$             

Truck decontamination 672 cy -$                 -$               20.23$            14,750$     -$           21.95$       14,750$             

Total Stockpile Disposal Total Stockpile Disposal Subtotal = 204,759$           

Total Construction Capital Costs Total Construction Capital Costs  Subtotal = 1,945,573$        
Design Cost Design Cost Subtotal = 233,469$           

233,469$           
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Institutional Control Implementation and Certification Institutional Control Implementation and Certification Subtotal = 52,525$        
LUC RD scoping meeting 40 hours $100.00 4,000.00$    0 -$           0 -$          0 -$           $100.00 4,000.00$          4,000$   125$              4,125$            Tetra Tech 2002.  
Prepare draft LUC RD 120 hours $100.00 12,000.00$  0 -$           0 -$          0 -$           $100.00 12,000.00$        12,000$ -$                   12,000$          Tetra Tech 2002
Submit draft LUC RD 40 hours $100.00 4,000.00$    0 -$           0 -$          0 -$           $100.00 4,000.00$          4,000$   100$              4,100$            Tetra Tech 2002  
BCT review period 24 hours $100.00 2,400.00$    0 -$           0 -$          0 -$           $100.00 2,400.00$          2,400$   -$                   2,400$            Tetra Tech 2002
BCT comments due 32 hours $100.00 3,200.00$    0 -$           0 -$          0 -$           $100.00 3,200.00$          3,200$   -$                   3,200$            Tetra Tech 2002
RTC meeting and BCT concurrence 24 hours $100.00 2,400.00$    0 -$           0 -$          0 -$           $100.00 2,400.00$          2,400$   500$              2,900$            Tetra Tech 2002.  
Prepare draft final LUC RD 80 hours $100.00 8,000.00$    0 -$           0 -$          0 -$           $100.00 8,000.00$          8,000$   -$                   8,000$            Tetra Tech 2002
Submit draft final LUC RD 16 hours $100.00 1,600.00$    0 -$           0 -$          0 -$           $100.00 1,600.00$          1,600$   100$              1,700$            Tetra Tech 2002.  
BCT review and concurrence period 56 hours $100.00 5,600.00$    0 -$           0 -$          0 -$           $100.00 5,600.00$          5,600$   -$                   5,600$            Tetra Tech 2002
BCT concurrence letters due 32 hours $100.00 3,200.00$    0 -$           0 -$          0 -$           $100.00 3,200.00$          3,200$   -$                   3,200$            Tetra Tech 2002
Prepare final LUC RD with RTC 42 hours $100.00 4,200.00$    0 -$           0 -$          0 -$           $100.00 4,200.00$          4,200$   -$                   4,200$            Tetra Tech 2002
Submit final LUC RD with RTC 10 hours $100.00 1,000.00$    0 -$           0 -$          0 -$           $100.00 1,000.00$          1,000$   100$              1,100$            ODCs for printing.

Covenant to Resrict Use of Property Covenant to Resrict Use of Property Subtotal = 11,000$        
Prepare draft covenant 84 hours $100.00 8,400.00$    0 -$           0 -$          0 -$           $100.00 8,400.00$          8,400$   100$              8,500$            Tetra Tech 2002.  
File covenant 24 hours $100.00 2,400.00$    0 -$           0 -$          0 -$           $100.00 2,400.00$          2,400$   100$              2,500$            ODCs for travel fees.

Means 33, 19, 03, 11 

Means 17, 03, 01, 06 

Means 33, 19, 02, 09 

Means 33, 19, 03, 24 

Means 33, 02, 06 assume 2 samples per side and 1 sample at bottom

Means 17, 03, 01, 02  Assume 5' high pyramid

Stockpile Disposal

Means 17, 03, 02, 77 

*Calcualted as overall cost - not per individual excavation; 12% of Total Construction Cap Cost

Institutional Controls

Construction Cost Summary

Description

Assume 12% of construction cost 
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TABLE F-4A:  CAPITAL AND LABOR COST ESTIMATE, ALTERNATIVE S-4 (CONTINUED)
Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

Location Factors
Labor: 100.0% (San Fancisco - Means Section 1 ) 133.8%
Equipment: 100.0% (San Fancisco - Means Section 1 ) 112.6%
Material: 100.0% (San Fancisco - Means Section 1 ) 112.6%
Assembly: 124.0% (From Previous)
Professional Labor Multiplier: 1.6 (RACER)
Labor Overhead & Profit Multiplier: 1.719  (From previous - includes 10% to account for PPE [modified Level D])
Material and Equipment Profit: 9% (RACER)

Project Duration: 6.0 Months or
133 working days
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CommentsDescription

Alternative S-4: Covers and Institutional Controls

Total Legal Controls Capital Costs Total Legal Controls Capital Costs  Subtotal = 63,525$       
Total Institutional Control Capital Costs Total Institutional Control Capital Costs  Subtotal = 63,525$       

Annual Discount Rate 3.1%
Project Capital & Labor Cost =

Present Value of 30 Years of Periodic Costs =
(Five-Year Reviews and Asphalt Maintenance)

SubTotal =
20% Contingency =

Total Project Cost  = 

Notes:
" Inch
BCT Base Realignment and Closure Cleanup Team
CSY 100 Square Yards
cy cubic yard
ea each
FOST Finding of suitability to transfer
ft Foot
hr Hour
LUC RD Land Use Control Remedial Design
Means Means, RS.  2004.  “Environmental Remediation Cost Data – Unit Price, 10th Annual Edition, Environmental Cost Handling Options and Solutions,” RS Means Company, Inc, Kingston, MA.   October.
mo Month
N/A Not applicable
O&P Overhead and profit
ODC Other Direct Costs
Pg Page
PPE Personal protective equipment
RACER Remedial Action Cost Engineering and Requirements System
RTC Response to comment
sy Square yard

3,556,453$                                   
711,291$                                      

4,267,743$                                   

2005 Costs 2007 Costs
2,383,761$                                                                     
1,396,610$                                                                     

3,780,371$                                                                    

4,536,445$                                                                     

2,242,567$                                   
1,313,886$                                   

756,074$                                                                        
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TABLE F-5A:  CAPITAL AND LABOR COST ESTIMATE, ALTERNATIVE S-5 
Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

Location Factors
Labor: 100.0% (San Francisco - Means Section 1 ) 133.8%
Equipment: 100.0% (San Francisco - Means Section 1 ) 112.6%
Material: 100.0% (San Francisco - Means Section 1 ) 112.6%
Assembly: 124.0% 122.0% Level D
Professional Labor Multiplier: 1.6 (RACER)
Labor Overhead & Profit Multiplier.: 1.719  (Includes 10% to account for PPE [modified Level D])
Material and Equipment Profit: 9% (RACER)

Project Duration: 6.0 Months or
133 working days
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Distributive Costs Distributive Costs Subtotal = 421,557$                                
1 Project Manager 50% on project; location factor N/A 532 hr 50.00$    42,560$      -$          -$              200.00 /day$   13,300$        -$           -$            105.00$        55,860$                                  
1 Superintendent 100% on project; location factor N/A 1064 hr 42.00$    71,501$      -$          -$              200.00 /day$   26,600$        -$           -$            92.20$          98,101$                                  
1 Engineer 100% on project; location factor N/A 1064 hr 35.00$    59,584$      -$          -$              200.00 /day$   26,600$        -$           -$            81.00$          86,184$                                  
1 Health & Safety Office100% on project; location factor N/A 1064 hr 25.00$    42,560$      -$          -$              200.00 /day$   26,600$        -$           -$            65.00$          69,160$                                  
1 Quality Control Office100% on project; location factor N/A 1064 hr 25.00$    42,560$      -$          -$              200.00 /day$   26,600$        -$           -$            65.00$          69,160$                                  
1 Procurement Spec. 50% on project; location factor N/A 532 hr 35.00$    29,792$      -$          -$              200.00 /day$   13,300$        -$           -$            81.00$          43,092$                                  

Temporary Facilities Temporary Facilities Subtotal = 29,663$                                  
Portable Toilets (2) 6 mo -$        -$               -$          -$              1,006.40$       6,552$          -$           -$            1,092.00$     6,552$                                    
Rental Trucks (5) (for supervisory staff) 6 mo -$        -$               -$          -$              3,550.00$       23,111$        -$           -$            3,851.83$     23,111$                                  

Mobilization Mobilization Subtotal = 14,390$                                  
Crawler mounted backhoes 5 ea 53.00$    456$           168.00$    911$         -$                -$             -$           -$            273.40$        1,367$                                    
Graders 5 ea 53.00$    456$           168.00$    911$         -$                -$             -$           -$            273.40$        1,367$                                    
20 ton dump truck 100 ea -$        -$               -$          -$              -$                -$             50.00$        6,200$        62.00$          6,200$                                    
100,000 gallon Modular Storage Tank Mobilization 1 ea -$        -$               -$          -$              -$                -$             4,400$        5,456$        5,456.00$     5,456$                                    

Demobilization Demobilization Subtotal = 14,390$                                  
Crawler mounted backhoes 5 ea 53.00$    456$           168.00$    911$         -$                -$             -$           -$            273.40$        1,367$                                    
Graders 5 ea 53.00$    456$           168.00$    911$         -$                -$             -$           -$            273.40$        1,367$                                    
20 ton dump truck 100 ea -$        -$               -$          -$              -$                -$             50.00$        6,200$        62.00$          6,200$                                    
100,000 gallon Modular Storage Tank Mobilization 1 ea -$        -$               -$          -$              -$                -$             4,400.00$   5,456$        5,456.00$     5,456$                                    

Oversight Oversight Subtotal = 64,016$                                  
Engineer 100% on project; location factor N/A 1064 hr 35.00$    64,016$      -$          -$              -$                    -$             -$           -$            60.17$          64,016$                                  

Total Site Wide Capital Costs Total Site Wide Capital Costs  Subtotal = 544,016$                                

Sampling and Analysis Sampling and Analysis Subtotal = 12,977$                                  
CPT Rig

Mob/demob 1 ea -$        -$               2,568.00$ 2,786$      -$                -$             -$           -$            2,786.00$     2,786$                                    ECHOS 2006, 33 02 0640
Soil sampling

Sampling with CPT rig 1 day -$               -$              3,548.00$       3,850$          -$           -$            3,850.00$     3,850$                                    ECHOS 2006, 33 02 0639; assuming 5 samples per day at 20-30 ft bgs
Field analysis of soil samples

XRF analyzer rental 1 week -$        -$               800.00$    868$         -$             -$           -$            868.00$        868$                                       
Lab analysis of soil samples

Metals, EPA 200.7 (QC samples ) 2 ea -$        -$               -$          -$              -$             543$           1,347$        673.50$        1,347$                                    
Oversight, sample analysis and reporting

Professional labor (incl. field and office; local staff) 24 man-hr 100.0$    4,126$        -$          -$              -$             -$           -$            171.92$        4,126$                                    
Total IR09 Chromium-VI Investigation Cost Total IR09 Chromium-VI Investigation Cost Subtotal = 12,977$                                  

Site Preparation Site Preparation Subtotal = 875$                                       
Clearing bituminous driveway 25 sy 15.39$    661$           7.89$        214$         -$                -$             -$           -$            35 875$                                       

Excavation Excavation Subtotal = 13,048$                                  
Standard soil excavation

Excavation 56 cy 1.35$      130$           1.71$        104$         -$                -$             -$           -$            4.18$            234$                                       
Utility buffer soil excavation

Excavation and utility shoring 28 cy 34.05$    1,639$        2.47$        75$           5.22$              159$             -$           -$            66.89$          1,873$                                    
Confirmation and characterization sampling

Sampling 9 ea -$        -$               -$          -$              1,000.00$       9,765$          -$           -$            1,085.00$     9,765$                                    
Filling/soil cover

Borrow, fill and compact 84 cy 1.68$      243$           2.63$        240$         7.15$              652$             -$           -$            13.51$          1,135$                                    
Grading

Rough grade 25 sy 0.29$      12$             0.51$        14$           -$                -$             -$           -$            1.04$            26$                                         
Fine grade 25 sy 0.20$      9$               0.21$        6$             -$                -$             -$           -$            0.60$            15$                                         

Alternative S-5:  Excavation, Covers, Disposal, and Institutional Controls

Excavation Costs Site ID IR09B030

Means 17, 03, 01, 06 

Excavation Costs 

*Calculated as overall cost - not per individual excavation. Unit cost numbers same as previous.  

IR09 Vats Area Chromium-VI Investigation Costs

Professional judgement; assuming one week rental to cover shipping time

Means 2004 Heavy Construction. Pg. 139. 03110 420 1000
Assumed $1 per mile for 50 miles; location factor and O&P N/A
Reed Margulis, ModuTank Inc., (800) 245-6964; location factor and O&P N/A
*Assume that these will be used overall (not calculated for every excavation). 

Description Comments
Site Wide Costs

Means 17, 03, 01, 02 

*Assume that we will not be setting up buildings/work areas/etc. Numbers same as previous.
Means 2004 Heavy Construction. Pg. 24. 01590 400 6410
Assuming rental from Enterprise
*Assume that these will be used overall (not calculated for every excavation). 
Means 2004 Heavy Construction. Pg. 139. 03110 420 1000

Means 33, 02, 06 assume 9 samples per excav; 5 confirmation + 4 characterization

Means 17, 03, 04,  23 

Means 2004 17, 02; assume site preparation only includes clearing existing asphalt if necessary; current 
cover is asphalt based on 2004 aerial photograph. 

Means 17, 03, 02, 77 

Means 17, 03 includes excavation, shoring and hand digging costs

ECHOS 2006, 33 02 0612; assuming 2 XRF samples will be analyzed in lab for QC

Professional judgement; assuming 2 persons in field for 1 day + I day office labor
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TABLE F-5A:  CAPITAL AND LABOR COST ESTIMATE, ALTERNATIVE S-5 (CONTINUED)
Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

Location Factors
Labor: 100.0% (San Francisco - Means Section 1 ) 133.8%
Equipment: 100.0% (San Francisco - Means Section 1 ) 112.6%
Material: 100.0% (San Francisco - Means Section 1 ) 112.6%
Assembly: 124.0% 122.0% Level D
Professional Labor Multiplier: 1.6 (RACER)
Labor Overhead & Profit Multiplier.: 1.719  (Includes 10% to account for PPE [modified Level D])
Material and Equipment Profit: 9% (RACER)

Project Duration: 6.0 Months or
133 working days
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Description Comments

Alternative S-5:  Excavation, Covers, Disposal, and Institutional Controls

Storm Water Control Storm Water Control Subtotal = 376$                                      
2-foot high (and 2-ft wide) berm around open excav 15 cy -$        -$               -$         -$              -$                -$             6.12$         114$           7.60$            114$                                      
2-foot high (and 2-ft wide) berm around open excav 100 ft -$        -$               -$         -$              -$                -$             2.11$         262$           2.62$            262$                                      

Waste Hauling and Disposal Waste Hauling and Disposal Subtotal = 25,561$                                 
Haul (20 ton dump less than 200 mi.) 100.8 cy -$        -$               -$         -$              94.12$            10,294$       -$           -$            102.12$        10,294$                                 
Dump charge 100.8 cy -$        -$               -$         -$              119.36$          13,054$       -$           -$            129.50$        13,054$                                 
Truck decontamination 100.8 cy -$        -$               -$         -$              20.23$            2,213$         -$           -$            21.95$          2,213$                                   

Total Excavation Capital Costs IR09B030 Total Excavation Capital Costs IR09B030 Subtotal = 39,860$                                

Site Preparation Site Preparation Subtotal = 875$                                      
Clearing bituminous driveway 25 sy 15.39$    661$          7.89$       214$        -$               -$            -$          -$           35 875$                                     

Excavation Excavation Subtotal = 10,384$                                 
Standard soil excavation

Excavation 14 cy 1.35$      32$            1.71$       26$           -$                -$             -$           -$            4.14$            58$                                        
Building buffer soil excavation

Excavation and building shoring 1 cy 34.93 60$            4.14$       4$             10.76$            12$              -$           -$            76.00$          76$                                        
Utility buffer soil excavation

Excavation and utility shoring 3 cy 34.05$    176$          2.47$       8$             5.22$              17$              -$           -$            67.00$          201$                                      
Confirmation and characterization sampling

Sampling 9 ea -$        -$               -$         -$             1,000.00$      9,765$        -$          -$           1,085.00$    9,765$                                  
Filling/soil cover

Borrow, fill and compact 18 cy 1.68$      52$            2.63$       51$           7.15$              140$            -$           -$            13.50$          243$                                      
Grading

Rough grade 25 sy 0.29$      12$            0.51$       14$           -$                -$             -$           -$            1.04$            26$                                        
Fine grade 25 sy 0.20$      9$              0.21$       6$             -$                -$             -$           -$            0.60$            15$                                        

Storm Water Control Storm Water Control Subtotal = 376$                                      
2-foot high (and 2-ft wide) berm around open excavation 15 cy -$        -$               -$         -$              -$                -$             6.12$         114$           7.60$            114$                                      
Silt fences (vinyl, 3 ft high with 7.5 ft posts) 100 ft -$        -$               -$         -$              -$                -$             2.11$         262$           2.62$            262$                                      

Waste Hauling and Disposal Waste Hauling and Disposal Subtotal = 5,477$                                   
Haul (20 ton dump less than 200 mi.) 21.6 cy -$        -$               -$         -$              94.12$            2,206$         -$           -$            102.13$        2,206$                                   
Dump charge 21.6 cy -$        -$               -$         -$              119.36$          2,797$         -$           -$            129.49$        2,797$                                   
Truck decontamination 21.6 cy -$        -$               -$         -$              20.23$            474$            -$           -$            21.94$          474$                                      

Total Excavation Capital Costs IR09B091 Total Excavation Capital Costs IR09B091 Subtotal = 17,112$                                

Excavation Excavation Subtotal = 11,980$                                 
Standard soil excavation

Excavation 73 cy 1.35$      169$          1.71$       135$         -$                -$             -$           -$            4.16$            304$                                      
Utility buffer soil excavation

Excavation and utility shoring 11 cy 34.05$    644$          2.47$       29$           5.22$              62$              -$           -$            66.82$          735$                                      
Confirmation and characterization sampling

Sampling 9 ea -$        -$               -$         -$             1,000.00$      9,765$        -$          -$           1,085.00$    9,765$                                  
Filling/soil cover

Borrow, fill and compact 84 cy 1.68$      243$          2.63$       240$         7.15$              652$            -$           -$            13.51$          1,135$                                   
Grading

Rough grade 25 sy 0.29$      12$            0.51$       14$           -$                -$             -$           -$            1.04$            26$                                        
Fine grade 25 sy 0.20$      9$              0.21$       6$             -$                -$             -$           -$            0.60$            15$                                        

Storm Water Control Storm Water Control Subtotal = 376$                                      
2-foot high (and 2-ft wide) berm around open excavation 15 cy -$        -$               -$         -$              -$                -$             6.12$         114$           7.60$            114$                                      
Silt fences (vinyl, 3 ft high with 7.5 ft posts) 100 ft -$        -$               -$         -$              -$                -$             2.11$         262$           2.62$            262$                                      

Waste Hauling and Disposal Waste Hauling and Disposal Subtotal = 25,561$                                 
Haul (20 ton dump less than 200 mi.) 100.8 cy -$        -$               -$         -$              94.12$            10,294$       -$           -$            102.12$        10,294$                                 
Dump charge 100.8 cy -$        -$               -$         -$              119.36$          13,054$       -$           -$            129.50$        13,054$                                 
Truck decontamination 100.8 cy -$        -$               -$         -$              20.23$            2,213$         -$           -$            21.95$          2,213$                                   

Total Excavation Capital Costs IR35SS15 Total Excavation Capital Costs IR35SS15 Subtotal = 37,917$                                

Means 2004 17, 02; assume site preparation only includes clearing existing asphalt if necessary; current 
cover is asphalt based on 2004 aerial photograph. 

Means 17, 03, 02, 77 

Means 17, 03 includes excavation, shoring and hand digging costs

Means 33, 02, 06 assume 9 samples per excav; 5 confirmation + 4 characterization

Means 17, 03, 04,  23 

Means 17, 03, 01, 02 
Means 17, 03, 01, 06 

Means 2004 Environmental Remediation - Unit Price; Pg 4-31; 17 03 9911
Means 2004 Environmental Remediation - Unit Price; Pg 5-19; 18 05 0206

Means 33, 19, 02, 09 
Means 33, 19, 03, 24 
Means 33, 19, 03, 11 

Means 17, 03, 02, 77 

Means 17, 03 includes excavation and shoring costs

Means 17, 03 includes excavation, shoring and hand digging costs

Means 33, 02, 06 assume 9 samples per excav; 5 confirmation + 4 characterization

Means 17, 03, 04,  23 

Means 17, 03, 01, 02 
Means 17, 03, 01, 06 

Means 2004 Environmental Remediation - Unit Price; Pg 4-31; 17 03 9911
Means 2004 Environmental Remediation - Unit Price; Pg 5-19; 18 05 0206

Means 33, 19, 02, 09 
Means 33, 19, 03, 24 
Means 33, 19, 03, 11 

Means 33, 19, 02, 09 
Means 33, 19, 03, 24 
Means 33, 19, 03, 11 

Means 2004 Environmental Remediation - Unit Price; Pg 4-31; 17 03 9911
Means 2004 Environmental Remediation - Unit Price; Pg 5-19; 18 05 0206

Excavation Costs Site ID IR09B091

Excavation Costs Site ID IR35SS15
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TABLE F-5A:  CAPITAL AND LABOR COST ESTIMATE, ALTERNATIVE S-5 (CONTINUED)
Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

Location Factors
Labor: 100.0% (San Francisco - Means Section 1 ) 133.8%
Equipment: 100.0% (San Francisco - Means Section 1 ) 112.6%
Material: 100.0% (San Francisco - Means Section 1 ) 112.6%
Assembly: 124.0% 122.0% Level D
Professional Labor Multiplier: 1.6 (RACER)
Labor Overhead & Profit Multiplier.: 1.719  (Includes 10% to account for PPE [modified Level D])
Material and Equipment Profit: 9% (RACER)

Project Duration: 6.0 Months or
133 working days
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Description Comments

Alternative S-5:  Excavation, Covers, Disposal, and Institutional Controls

Excavation Excavation Subtotal = 11,292$                                 
Standard soil excavation

Excavation 84 cy 1.35$      195$          1.71$       156$         -$                -$             -$           -$            4.18$            351$                                      
Confirmation and characterization sampling

Sampling 9 ea -$        -$               -$         -$             1,000.00$      9,765$        -$          -$           1,085.00$    9,765$                                  
Filling/soil cap

Borrow, fill and compact 84 cy 1.68$      243$          2.63$       240$         7.15$              652$            -$           -$            13.51$          1,135$                                   
Grading

Rough grade 25 sy 0.29$      12$            0.51$       14$           -$                -$             -$           -$            1.04$            26$                                        
Fine grade 25 sy 0.20$      9$              0.21$       6$             -$                -$             -$           -$            0.60$            15$                                        

Storm Water Control Storm Water Control Subtotal = 376$                                      
2 -foot high (and 2-ft wide) berm around open excav 15 cy -$        -$               -$         -$              -$                -$             6.12$         114$           7.60$            114$                                      
Silt fences (vinyl, 3 ft high with 7.5 ft posts) 100 ft -$        -$               -$         -$              -$                -$             2.11$         262$           2.62$            262$                                      

Waste Hauling and Disposal Waste Hauling and Disposal Subtotal = 25,561$                                 
Haul (20 ton dump less than 200 mi.) 100.8 cy -$        -$               -$         -$              94.12$            10,294$       -$           -$            102.12$        10,294$                                 
Dump charge 100.8 cy -$        -$               -$         -$              119.36$          13,054$       -$           -$            129.50$        13,054$                                 
Truck decontamination 100.8 cy -$        -$               -$         -$              20.23$            2,213$         -$           -$            21.95$          2,213$                                   

Total Excavation Capital Costs IR35SS14 Total Excavation Capital Costs IR35SS14 Subtotal = 37,229$                                

Site Preparation Site Preparation Subtotal = 875$                                      
Clearing bituminous driveway 25 sy 15.39$    661$          7.89$       214$        -$               -$            -$          -$           35 875$                                     

Excavation Excavation Subtotal = 11,292$                                 
Standard soil excavation

Excavation 84 cy 1.35$      195$          1.71$       156$         -$                -$             -$           -$            4.18$            351$                                      
Confirmation and characterization sampling

Sampling 9 ea -$        -$               -$         -$             1,000.00$      9,765$        -$          -$           1,085.00$    9,765$                                  
Filling/soil cover

Borrow, fill and compact 84 cy 1.68$      243$          2.63$       240$         7.15$              652$            -$           -$            13.51$          1,135$                                   
Grading

Rough grade 25 sy 0.29$      12$            0.51$       14$           -$                -$             -$           -$            1.04$            26$                                        
Fine grade 25 sy 0.20$      9$              0.21$       6$             -$                -$             -$           -$            0.60$            15$                                        

Storm Water Control Storm Water Control Subtotal = 376$                                      
2-foot high (and 2-ft wide) berm around open excav ation 15 cy -$        -$               -$         -$              -$                -$             6.12$         114$           7.60$            114$                                      
Silt fences (vinyl, 3 ft high with 7.5 ft posts) 100 ft -$        -$               -$         -$              -$                -$             2.11$         262$           2.62$            262$                                      

Waste Hauling and Disposal Waste Hauling and Disposal Subtotal = 25,561$                                 
Haul (20 ton dump less than 200 mi.) 100.8 cy -$        -$               -$         -$              94.12$            10,294$       -$           -$            102.12$        10,294$                                 
Dump charge 100.8 cy -$        -$               -$         -$              119.36$          13,054$       -$           -$            129.50$        13,054$                                 
Truck decontamination 100.8 cy -$        -$               -$         -$              20.23$            2,213$         -$           -$            21.95$          2,213$                                   

Total Excavation Capital Costs PA55TA10 Total Excavation Capital Costs PA55TA10 Subtotal = 38,104$                                

Excavation Excavation Subtotal = 11,292$                                 
Standard soil excavation

Excavation 84 cy 1.35$      195$          1.71$       156$         -$                -$             -$           -$            4.18$            351$                                      
Confirmation and characterization sampling

Sampling 9 ea -$        -$               -$         -$             1,000.00$      9,765$        -$          -$           1,085.00$    9,765$                                  
Filling/soil cover

Borrow, fill and compact 84 cy 1.68$      243$          2.63$       240$         7.15$              652$            -$           -$            13.51$          1,135$                                   
Grading

Rough grade 25 sy 0.29$      12$            0.51$       14$           -$                -$             -$           -$            1.04$            26$                                        
Fine grade 25 sy 0.20$      9$              0.21$       6$             -$                -$             -$           -$            0.60$            15$                                        

Storm Water Control Storm Water Control Subtotal = 376$                                      
2-foot high (and 2-ft wide) berm around open excavation 15 cy -$        -$               -$         -$              -$                -$             6.12$         114$           7.60$            114$                                      
Silt fences (vinyl, 3 ft high with 7.5 ft posts) 100 ft -$        -$               -$         -$             -$               -$            2.11$        262$          2.62$           262$                                     

Means 2004 17, 02; assume site preparation only includes clearing existing asphalt if necessary; current 
cover is asphalt based on 2004 aerial photograph. 

Means 17, 03, 02, 77 

Means 33, 02, 06 assume 9 samples per excav; 5 confirmation + 4 characterization

Means 17, 03, 04,  23 

Means 17, 03, 01, 02 
Means 17, 03, 01, 06 

Means 2004 Environmental Remediation - Unit Price; Pg 4-31; 17 03 9911
Means 2004 Environmental Remediation - Unit Price; Pg 5-19; 18 05 0206

Means 17, 03, 02, 77 

Means 33, 02, 06 assume 9 samples per excav; 5 confirmation + 4 characterization

Means 17, 03, 04,  23 

Means 17, 03, 01, 02 

Means 33, 19, 02, 09 
Means 33, 19, 03, 24 
Means 33, 19, 03, 11 

Means 2004 Environmental Remediation - Unit Price; Pg 4-31; 17 03 9911
Means 2004 Environmental Remediation - Unit Price; Pg 5-19; 18 05 0206

Means 17, 03, 02, 77 

Means 33, 02, 06 assume 9 samples per excav; 5 confirmation + 4 characterization

Means 17, 03, 04,  23 

Means 17, 03, 01, 02 
Means 17, 03, 01, 06 

Means 2004 Environmental Remediation - Unit Price; Pg 4-31; 17 03 9911
Means 2004 Environmental Remediation - Unit Price; Pg 5-19; 18 05 0206

Means 33, 19, 02, 09 
Means 33, 19, 03, 24 
Means 33, 19, 03, 11 

Excavation Costs Site ID IR35SS14

Excavation Costs Site ID PA55TA10

Excavation Costs Site ID PA55TA04

Means 17, 03, 01, 06 
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TABLE F-5A:  CAPITAL AND LABOR COST ESTIMATE, ALTERNATIVE S-5 (CONTINUED)
Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

Location Factors
Labor: 100.0% (San Francisco - Means Section 1 ) 133.8%
Equipment: 100.0% (San Francisco - Means Section 1 ) 112.6%
Material: 100.0% (San Francisco - Means Section 1 ) 112.6%
Assembly: 124.0% 122.0% Level D
Professional Labor Multiplier: 1.6 (RACER)
Labor Overhead & Profit Multiplier.: 1.719  (Includes 10% to account for PPE [modified Level D])
Material and Equipment Profit: 9% (RACER)

Project Duration: 6.0 Months or
133 working days
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Description Comments

Alternative S-5:  Excavation, Covers, Disposal, and Institutional Controls

Waste Hauling and Disposal Waste Hauling and Disposal Subtotal = 25,561$                                 
Haul (20 ton dump less than 200 mi.) 100.8 cy -$        -$               -$         -$              94.12$            10,294$       -$           -$            102.12$        10,294$                                 
Dump charge 100.8 cy -$        -$               -$         -$              119.36$          13,054$       -$           -$            129.50$        13,054$                                 
Truck decontamination 100.8 cy -$        -$               -$         -$              20.23$            2,213$         -$           -$            21.95$          2,213$                                   

Total Excavation Capital Costs PA55TA04 Total Excavation Capital Costs PA55TA04 Subtotal = 37,229$                                

Excavation Excavation Subtotal = 13,511$                                 
Standard soil excavation

Excavation 32 cy 1.35$      74$            1.71$       59$           -$                -$             -$           -$            4.16$            133$                                      
Building buffer soil excavation

Excavation and building shoring 35 cy 34.93 2,102$       4.14$       157$         10.76$            409$            -$           -$            76.23$          2,668$                                   
Confirmation and characterization sampling

Sampling 9 ea -$        -$               -$         -$             1,000.00$      9,765$        -$          -$           1,085.00$    9,765$                                  
Filling/soil cover

Borrow, fill and compact 67 cy 1.68$      193$          2.63$       191$         7.15$              520$            -$           -$            13.49$          904$                                      
Grading

Rough grade 25 sy 0.29$      12$            0.51$       14$           -$                -$             -$           -$            1.04$            26$                                        
Fine grade 25 sy 0.20$      9$              0.21$       6$             -$                -$             -$           -$            0.60$            15$                                        

Storm Water Control Storm Water Control Subtotal = 376$                                      
2 -foot high (and 2-ft wide) berm around open excavation 15 cy -$        -$               -$         -$              -$             6.12$         114$           7.60$            114$                                      
Silt fences (vinyl, 3 ft high with 7.5 ft posts) 100 ft -$        -$               -$         -$              -$             2.11$         262$           2.62$            262$                                      

Waste Hauling and Disposal Waste Hauling and Disposal Subtotal = 20,387$                                 
Haul (20 ton dump less than 200 mi.) 80.4 cy -$        -$               -$         -$              94.12$            8,210$         -$           -$            102.11$        8,210$                                   
Dump charge 80.4 cy -$        -$               -$         -$              119.36$          10,412$       -$           -$            129.50$        10,412$                                 
Truck decontamination 80.4 cy -$        -$               -$         -$              20.23$            1,765$         -$           -$            21.95$          1,765$                                   

Total Excavation Capital Costs PA53SS03 Total Excavation Capital Costs PA53SS03 Subtotal = 34,274$                                

Excavation Excavation Subtotal = 13,059$                                 
Standard soil excavation

Excavation 56 cy 1.35$      130$          1.71$       104$         -$                -$             -$           -$            4.18$            234$                                      
Utility buffer soil excavation

Excavation and utility shoring 28 cy 34.05$    1,639$       2.47$       75$           5.22$              159$            -$           -$            66.89$          1,873$                                   
Confirmation and characterization sampling

Sampling 9 ea -$        -$               -$         -$             1,000.00$      9,765$        -$          -$           1,085.00$    9,765$                                  
Filling/soil cover

Borrow, fill and compact 84 cy 1.68$      243$          2.63$       240$         7.15$              652$            -$           -$            13.51$          1,135$                                   
Grading

Rough grade 25 sy 0.29$      12$            0.51$       14$           -$                -$             -$           -$            1.04$            26$                                        
Fine grade 25 sy 0.20$      9$              0.21$       6$             -$                -$             -$           -$            0.60$            15$                                        

Cover
6" Topsoil 25 sy 0.10$      4$              0.27$       7$             -$                -$             -$           -$            0.44$            11$                                        

Storm Water Control Storm Water Control Subtotal = 376$                                      
2-foot high (and 2-ft wide) berm around open excavation 15 cy -$        -$               -$         -$              -$                -$             6.12$         114$           7.60$            114$                                      
Silt fences (vinyl, 3 ft high with 7.5 ft posts) 100 ft -$        -$               -$         -$              -$                -$             2.11$         262$           2.62$            262$                                      

Waste Hauling and Disposal Waste Hauling and Disposal Subtotal = 25,561$                                 
Haul (20 ton dump less than 200 mi.) 101 cy -$        -$               -$         -$              94.12$            10,294$       -$           -$            102.12$        10,294$                                 
Dump charge 101 cy -$        -$               -$         -$              119.36$          13,054$       -$           -$            129.50$        13,054$                                 
Truck decontamination 101 cy -$        -$               -$         -$              20.23$            2,213$         -$           -$            21.95$          2,213$                                   

Total Excavation Capital Costs SPD31 Total Excavation Capital Costs SPD31 Subtotal = 38,996$                                

Means 17, 03, 02, 77 

Means 17, 03 includes excavation, shoring and hand digging costs

Means 33, 02, 06 assume 9 samples per excav; 5 confirmation + 4 characterization

Means 17, 03, 04,  23 

Means 17, 03, 01, 02 
Means 17, 03, 01, 06 

Means 18, 05, 03, 02

Means 2004 Environmental Remediation - Unit Price; Pg 4-31; 17 03 9911
Means 2004 Environmental Remediation - Unit Price; Pg 5-19; 18 05 0206

Means 33, 19, 02, 09 
Means 33, 19, 03, 24 
Means 33, 19, 03, 11 

Means 17, 03, 02, 77 

Means 17, 03 includes excavation and shoring costs

Means 33, 02, 06 assume 9 samples per excav; 5 confirmation + 4 characterization

Means 17, 03, 04,  23 

Means 17, 03, 01, 02 
Means 17, 03, 01, 06 

Means 2004 Environmental Remediation - Unit Price; Pg 4-31; 17 03 9911
Means 2004 Environmental Remediation - Unit Price; Pg 5-19; 18 05 0206

Means 33, 19, 02, 09 
Means 33, 19, 03, 24 
Means 33, 19, 03, 11 

Means 33, 19, 02, 09 
Means 33, 19, 03, 24 
Means 33, 19, 03, 11 

Excavation Costs Site ID PA53SS03

Excavation Costs Site ID SPD31
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TABLE F-5A:  CAPITAL AND LABOR COST ESTIMATE, ALTERNATIVE S-5 (CONTINUED)
Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

Location Factors
Labor: 100.0% (San Francisco - Means Section 1 ) 133.8%
Equipment: 100.0% (San Francisco - Means Section 1 ) 112.6%
Material: 100.0% (San Francisco - Means Section 1 ) 112.6%
Assembly: 124.0% 122.0% Level D
Professional Labor Multiplier: 1.6 (RACER)
Labor Overhead & Profit Multiplier.: 1.719  (Includes 10% to account for PPE [modified Level D])
Material and Equipment Profit: 9% (RACER)

Project Duration: 6.0 Months or
133 working days
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Description Comments

Alternative S-5:  Excavation, Covers, Disposal, and Institutional Controls

Excavation Excavation Subtotal = 11,292$                                 
Standard soil excavation

Excavation 84 cy 1.35$      195$          1.71$       156$         -$                -$             -$           -$            4.18$            351$                                      
Confirmation and characterization sampling

Sampling 9 ea -$        -$               -$         -$             1,000.00$      9,765$        -$          -$           1,085.00$    9,765$                                  
Filling/soil cover

Borrow, fill and compact 84 cy 1.68$      243$          2.63$       240$         7.15$              652$            -$           -$            13.51$          1,135$                                   
Grading

Rough grade 25 sy 0.29$      12$            0.51$       14$           -$                -$             -$           -$            1.04$            26$                                        
Fine grade 25 sy 0.20$      9$              0.21$       6$             -$                -$             -$           -$            0.60$            15$                                        

Storm Water Control Storm Water Control Subtotal = 376$                                      
2-foot high (and 2-ft wide) berm around open excavation 15 cy -$               -$              -$             6.12$         114$           7.60$            114$                                      
Silt fences (vinyl, 3 ft high with 7.5 ft posts) 100 ft -$               -$              -$             2.11$         262$           2.62$            262$                                      

Waste Hauling and Disposal Waste Hauling and Disposal Subtotal = 25,561$                                 
Haul (20 ton dump less than 200 mi.) 100.8 cy -$               -$              94.12$            10,294$       -$            102.12$        10,294$                                 
Dump charge 100.8 cy -$               -$              119.36$          13,054$       -$            129.50$        13,054$                                 
Truck decontamination 100.8 cy -$               -$              20.23$            2,213$         -$            21.95$          2,213$                                   

Total Excavation Capital Costs SPD23 Total Excavation Capital Costs SPD23 Subtotal = 37,229$                                

Excavation Excavation Subtotal = 46,484$                                 
Standard soil excavation

Excavation 560 cy 1.35$      -$               1.71$       958$         -$                -$             -$           -$            1.71$            958$                                      
Stockpile characterization sampling

Sampling 28 ea -$        -$               -$         -$              1,000.00$       44,800$       -$           -$            1,600.00$     44,800$                                 
Grading

Rough grade 1008 sy 0.29$      -$               0.51$       514$         -$                -$             -$           -$            0.51$            514$                                      
Fine grade 1008 sy 0.20$      -$               0.21$       212$         -$                -$             -$           -$            0.21$            212$                                      

Waste Hauling and Disposal Waste Hauling and Disposal Subtotal = 251,285$                               
Haul (20 ton dump less than 200 mi.) 672 cy -$               -$              94.12$            101,198$     -$            150.59$        101,198$                               
Dump charge 672 cy -$               -$              119.36$          128,336$     -$            190.98$        128,336$                               
Truck decontamination 672 cy -$               -$              20.23$            21,751$       -$            32.37$          21,751$                                 

Total Stockpile Disposal Total Stockpile Disposal Subtotal = 297,769$                              
Total Excavation Capital Costs Total Excavation Capital Costs  Subtotal = 615,719$                               

Area 
Area Requiring Paving 10,690 sy
Area Requiring Sealcoat 10,690 sy

Asphalt sealcoat (to existing paved areas) Asphalt sealcoat (to existing paved areas) Subtotal = 21,419$                                 
Sealcoat Area 10,690 sy 0.73$      13,415$     0.40$       4,640$      0.29$              3,364$         -$           -$            2.00$            21,419$                                 

Capping/Covering Capping/Covering Subtotal = 37,572$                                 
Asphalt cap - bituminous (0.33 ft. Thick) 1,176 cy 10.35$    20,922$     0.50$       638$         12.55$            16,012$       -$           -$            31.95$          37,572$                                 

Total Covering Capital Costs BLK-A Total Covering Capital Costs BLK-A Subtotal = 58,991$                                

Area 
Area Requiring Paving 12,330 sy
Area Requiring Sealcoat 12,330 sy

Asphalt sealcoat (to existing paved areas) Asphalt sealcoat (to existing paved areas) Subtotal = 24,703$                                 
Sealcoat Area 12,330 sy 0.73$      15,472$     0.40$       5,351$      0.29$              3,880$         -$           -$            2.00$            24,703$                                 

Capping/Covering Capping/Covering Subtotal = 43,335$                                 
Asphalt cap - bituminous (0.33 ft. Thick) 1,356 cy 10.35$    24,131$     0.50$       736$         12.55$            18,468$       -$           -$            31.95$          43,335$                                 

Total Covering Capital Costs BLK-29 Total Covering Capital Costs BLK-29 Subtotal = 68,038$                                

Means 18, 03, 03, 06 

Means 2, 250, 1960

Covering Block BLK-A

Means 2, 250, 1960

Means 18, 03, 03, 06 

Means 17, 03, 02, 77 

Means 33, 02, 06 assume 9 samples per excav; 5 confirmation + 4 characterization

Means 17, 03, 04,  23 

Means 17, 03, 01, 02 
Means 17, 03, 01, 06 

Means 33, 19, 02, 09 
Means 33, 19, 03, 24 

Means 2004 Environmental Remediation - Unit Price; Pg 4-31; 17 03 9911

Excavation Costs Site ID SPD23

Cover Costs 

Covering Block BLK-29

Means 33, 19, 03, 11 

Means 2004 Environmental Remediation - Unit Price; Pg 5-19; 18 05 0206

Stockpile Disposal

Means 17, 03, 02, 77 

Means 33, 02, 06 assume 1 sample per 20 cy

Means 17, 03, 01, 02  Assume 5' high pyramid
Means 17, 03, 01, 06 

Means 33, 19, 02, 09 
Means 33, 19, 03, 24 
Means 33, 19, 03, 11 
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TABLE F-5A:  CAPITAL AND LABOR COST ESTIMATE, ALTERNATIVE S-5 (CONTINUED)
Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

Location Factors
Labor: 100.0% (San Francisco - Means Section 1 ) 133.8%
Equipment: 100.0% (San Francisco - Means Section 1 ) 112.6%
Material: 100.0% (San Francisco - Means Section 1 ) 112.6%
Assembly: 124.0% 122.0% Level D
Professional Labor Multiplier: 1.6 (RACER)
Labor Overhead & Profit Multiplier.: 1.719  (Includes 10% to account for PPE [modified Level D])
Material and Equipment Profit: 9% (RACER)

Project Duration: 6.0 Months or
133 working days

Q
ua

nt
iti

ty

U
ni

t

U
nl

oa
de

d 
La

bo
r U

ni
t 

C
os

t

To
ta

l L
ab

or
 (i

nc
lu

di
ng

 
O

&
P)

U
nl

oa
de

d 
Eq

ui
pm

en
t 

U
ni

t C
os

t

To
ta

l E
qu

ip
m

en
t 

(in
cl

ud
in

g 
pr

of
it)

 U
nl

oa
de

d 
M

at
er

ia
l U

ni
t 

C
os

t 

To
ta

l M
at

er
ia

l (
in

cl
ud

in
g 

Pr
of

it)

U
nl

oa
de

d 
A

ss
em

bl
y 

U
ni

t 
C

os
t

To
ta

l A
ss

em
bl

y 
C

os
t 

(in
cl

ud
in

g 
pr

of
it)

To
ta

l U
ni

t C
os

t (
in

cl
ud

in
g 

O
&

P)

To
ta

l C
os

t (
in

cl
ud

in
g 

O
&

P)

Description Comments

Alternative S-5:  Excavation, Covers, Disposal, and Institutional Controls

Area 
Area Requiring Paving 8,204 sy
Area Requiring Sealcoat 8,204 sy

Asphalt sealcoat (to existing paved areas) Asphalt sealcoat (to existing paved areas) Subtotal = 16,438$                                 
Sealcoat Area 8,204 sy 0.73$      10,295$     0.40$       3,561$      0.29$              2,582$         -$           -$            2.00$            16,438$                                 

Capping/Covering Capping/Covering Subtotal = 28,836$                                 
Asphalt cover - bituminous (0.33 ft. Thick) 902 cy 10.35$    16,057$     0.50$       490$         12.55$            12,289$       -$           -$            31.95$          28,836$                                 

Total Covering Capital Costs BLK-30A Total Covering Capital Costs BLK-30A Subtotal = 45,274$                                

Area 
Area Requiring Paving 1,919 sy
Area Requiring Sealcoat 1,919 sy

Asphalt sealcoat (to existing paved areas) Asphalt sealcoat (to existing paved areas) Subtotal = 3,845$                                   
Sealcoat Area 1,919 sy 0.73$      2,408$       0.40$       833$         0.29$              604$            -$           -$            2.00$            3,845$                                   

Capping/Covering Capping/Covering Subtotal = 6,743$                                   
Asphalt cover - bituminous (0.33 ft. Thick) 211 cy 10.35$    3,755$       0.50$       114$         12.55$            2,874$         -$           -$            31.95$          6,743$                                   

Total Covering Capital Costs BLK-30B Total Covering Capital Costs BLK-30B Subtotal = 10,588$                                

Area 
Area Requiring Paving 3,756 sy
Area Requiring Sealcoat 3,756 sy

Asphalt sealcoat (to existing paved areas) Asphalt sealcoat (to existing paved areas) Subtotal = 7,526$                                   
Sealcoat Area 3,756 sy 0.73$      4,714$       0.40$       1,630$      0.29$              1,182$         -$           -$            2.00$            7,526$                                   

Capping/Covering Capping/Covering Subtotal = 13,202$                                 
Asphalt cap - bituminous (0.33 ft. Thick) 413 cy 10.35$    7,352$       0.50$       224$         12.55$            5,626$         -$           -$            31.95$          13,202$                                 

Total Covering Capital Costs BLK-37 Total Covering Capital Costs BLK-37 Subtotal = 20,728$                                

Area 
Area Requiring Paving 6,102 sy
Area Requiring Sealcoat 6,102 sy

Asphalt sealcoat (to existing paved areas) Asphalt sealcoat (to existing paved areas) Subtotal = 12,226$                                 
Sealcoat Area 6,102 sy 0.73$      7,658$       0.40$       2,648$      0.29$              1,920$         -$           -$            2.00$            12,226$                                 

Capping/Covering Capping/Covering Subtotal = 21,447$                                 
Asphalt cap - bituminous (0.33 ft. Thick) 671 cy 10.35$    11,943$     0.50$       364$         12.55$            9,140$         -$           -$            31.95$          21,447$                                 

Total Covering Capital Costs BLK-38 Total Covering Capital Costs BLK-38 Subtotal = 33,673$                                

Area 
Area Requiring Vegetative Cover 20,805 sy

Capping/Covering Capping/Covering Subtotal = 187,232$                               
Soil cover - Borrow, fill and compact (2 ft. thick) 13,870 cy 1.68$      40,055$     2.63$       39,578$    7.15$              107,599$     -$           -$            13.50$          187,232$                               

Seeding (soil cover only) Seeding (soil cover only) Subtotal = 9,714$                                   
Hydroseeding 208.0482 csy 2.59$      926$          2.25$       508$         9.37$              2,115$         -$           -$            17.06$          3,549$                                   
Hydro fertilizer 208.0482 csy 1.03$      368$          0.75$       169$         2.18$              492$            -$           -$            4.95$            1,029$                                   
Water - 10 times 208.0482 csy 8.89$      3,179$       7.69$       1,736$      0.98$              221$            -$           -$            24.69$          5,136$                                   

Total Covering Capital Costs BLK-39 Total Covering Capital Costs BLK-39 Subtotal = 196,946$                              

Area 
Area Requiring Paving 8,033 sy

Capping/Covering Capping/Covering Subtotal = 28,234$                                 
Asphalt cover - bituminous (0.33 ft. Thick) 884 cy 10.35$    15,722$     0.50$       479$         12.55$            12,033$       -$           -$            31.95$          28,234$                                 

Total Covering Capital Costs BLK-42 Total Covering Capital Costs BLK-42 Subtotal = 28,234$                                
Means 18, 03, 03, 06 

Covering Block BLK-42

Covering Block BLK-39

Means 18, 03, 03, 06 

Means 2, 250, 1960

Covering Block BLK-37

Means 18, 03, 03, 06 

Means 2, 250, 1960

Covering Block BLK-30B

Means 2, 250, 1960

Means 17, 03, 04,  23 

Means 18, 03, 03, 06 

Means 18, 03, 03, 06 

Means 2, 250, 1960

Means 18, 05, 04, 08 
Means 18, 05, 04, 08 
Means 18, 05, 04, 01 

Covering Block BLK-38

Covering Block BLK-30A
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TABLE F-5A:  CAPITAL AND LABOR COST ESTIMATE, ALTERNATIVE S-5 (CONTINUED)
Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

Location Factors
Labor: 100.0% (San Francisco - Means Section 1 ) 133.8%
Equipment: 100.0% (San Francisco - Means Section 1 ) 112.6%
Material: 100.0% (San Francisco - Means Section 1 ) 112.6%
Assembly: 124.0% 122.0% Level D
Professional Labor Multiplier: 1.6 (RACER)
Labor Overhead & Profit Multiplier.: 1.719  (Includes 10% to account for PPE [modified Level D])
Material and Equipment Profit: 9% (RACER)

Project Duration: 6.0 Months or
133 working days
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Description Comments

Alternative S-5:  Excavation, Covers, Disposal, and Institutional Controls

Area 
Area Requiring Paving 105,320 sy
Area Requiring Sealcoat 105,320 sy

Asphalt sealcoat (to existing paved areas) Asphalt sealcoat (to existing paved areas) Subtotal = 211,011$                               
Sealcoat Area 105,320 sy 0.73$      132,163$   0.40$       45,709$    0.29$              33,139$       -$           -$            2.00$            211,011$                               

Capping/Covering Capping/Covering Subtotal = 370,158$                               
Asphalt cover - bituminous (0.33 ft. Thick) 11,585 cy 10.35$    206,120$   0.50$       6,285$      12.55$            157,753$     -$           -$            31.95$          370,158$                               

Total Covering Capital Costs DMI-1 Total Covering Capital Costs DMI-1 Subtotal = 581,169$                              

Area 
Area Requiring Vegetative Cover 18,641 sy

Capping/Covering Capping/Covering Subtotal = 167,764$                               
Soil cover - Borrow, fill and compact (2 ft. thick) 12,428 cy 1.68$      35,890$     2.63$       35,463$    7.15$              96,411$       -$           -$            13.50$          167,764$                               

Seeding (soil cover only) Seeding (soil cover only) Subtotal = 8,705$                                   
Hydroseeding 186.41494 csy 2.59$      830$          2.25$       455$         9.37$              1,895$         -$           -$            17.06$          3,180$                                   
Hydro fertilizer 186.41494 csy 1.03$      330$          0.75$       152$         2.18$              441$            -$           -$            4.95$            923$                                      
Water - 10 times 186.41494 csy 8.89$      2,849$       7.69$       1,555$      0.98$              198$            -$           -$            24.69$          4,602$                                   

Total Covering Capital Costs DOS-1 Total Covering Capital Costs DOS-1 Subtotal = 176,469$                              
Total Covering Capital Costs Total Covering Capital Costs  Subtotal = 1,220,110$                            

Excavation Excavation Subtotal = 34,356$                                 

Standard soil excavation

Excavation 560 cy 1.35$      1,300$       1.71$       1,039$      -$                -$             -$           -$            4.18$            2,339$                                   

Stockpile characterization sampling

Sampling 28 ea -$        -$               -$         -$              1,000.00$       30,380$       -$           -$            1,085.00$     30,380$                                 

Grading

Rough grade 1008 sy 0.29$      502$          0.51$       558$         -$                -$             -$           -$            1.05$            1,060$                                   

Fine grade 1008 sy 0.20$      347$          0.21$       230$         -$                -$             -$           -$            0.57$            577$                                      

Waste Hauling and Disposal Waste Hauling and Disposal Subtotal = 170,403$                               

Haul (20 ton dump less than 200 mi.) 672 cy -$               -$              94.12$            68,625$       -$            102.12$        68,625$                                 

Dump charge 672 cy -$               -$              119.36$          87,028$       -$            129.51$        87,028$                                 

Truck decontamination 672 cy -$               -$              20.23$            14,750$       -$            21.95$          14,750$                                 

Total Stockpile Disposal Total Stockpile Disposal Subtotal = 204,759$                               

Total Construction Capital Costs Total Construction Capital Costs  Subtotal = 2,597,581$                            
Design Cost Design Cost Subtotal = 311,710$                               

311,710$                              

Means 17, 03, 01, 02  Assume 5' high pyramid

Means 17, 03, 01, 06 

Means 33, 19, 02, 09 

Stockpile Disposal

Means 18, 05, 04, 01 
Means 18, 05, 04, 08 
Means 18, 05, 04, 08 

Means 17, 03, 04,  23 

Covering Block DOS-1

Means 18, 03, 03, 06 

Means 17, 03, 02, 77 

Means 33, 02, 06 assume 1 sample per 20 cy

Means 33, 19, 03, 24 

Means 33, 19, 03, 11 

Construction Cost Summary

Assume 12% of construction cost 

Means 2, 250, 1960

Covering Block DMI-1
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TABLE F-5A:  CAPITAL AND LABOR COST ESTIMATE, ALTERNATIVE S-5 (CONTINUED)
Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

Location Factors
Labor: 100.0% (San Francisco - Means Section 1 ) 133.8%
Equipment: 100.0% (San Francisco - Means Section 1 ) 112.6%
Material: 100.0% (San Francisco - Means Section 1 ) 112.6%
Assembly: 124.0% 122.0% Level D
Professional Labor Multiplier: 1.6 (RACER)
Labor Overhead & Profit Multiplier.: 1.719  (Includes 10% to account for PPE [modified Level D])
Material and Equipment Profit: 9% (RACER)

Project Duration: 6.0 Months or
133 working days
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Description Comments

Alternative S-5:  Excavation, Covers, Disposal, and Institutional Controls
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Labor 
Cost ODCs Subtask Cost

Institutional Control Implementation and Certification Institutional Control Implementation and Certification Subtotal =  $                  47,090 
LUC RD scoping meeting 10 1,250.00$  16 1,600.00$  12 720.00$    0 -$             0 -$            0 -$                                        hr  $   3,570  $       100  $                    3,670 
Prepare draft LUC RD 16 2,000.00$  32 3,200.00$  32 1,920.00$ 24 1,200.00$    0 -$            0 -$                                        hr  $   8,320  $            -  $                    8,320 
Submit draft LUC RD 8 1,000.00$  20 2,000.00$  8 480.00$    0 -$             0 -$            0 -$                                        hr  $   3,480  $       100  $                    3,580 
BCT review period 8 1,000.00$  16 1,600.00$  8 480.00$   0 -$            0 -$           0 -$                                      hr  $   3,080  $            -  $                    3,080 
BCT comments due 8 1,000.00$  16 1,600.00$  8 480.00$   0 -$            0 -$           0 -$                                      hr  $   3,080  $            -  $                    3,080 
RTC meeting and BCT concurrence 8 1,000.00$  8 800.00$     8 480.00$   0 -$            0 -$           0 -$                                      hr  $   2,280  $       500  $                    2,780 
Prepare draft final LUC RD 12 1,500.00$  20 2,000.00$  24 1,440.00$ 24 1,200.00$   0 -$           0 -$                                      hr  $   6,140  $            -  $                    6,140 
Submit draft final LUC RD 8 1,000.00$  8 800.00$     6 360.00$    0 -$             0 -$            0 -$                                        hr  $   2,160  $       100  $                    2,260 
BCT review and concurrence period 12 1,500.00$  16 1,600.00$  34 2,040.00$ 0 -$            0 -$           0 -$                                      hr  $   5,140  $            -  $                    5,140 
BCT concurrence letters due 12 1,500.00$  12 1,200.00$  6 360.00$   0 -$            0 -$           0 -$                                      hr  $   3,060  $            -  $                    3,060 
Prepare final LUC RD with RTC 12 1,500.00$  12 1,200.00$  6 360.00$   8 400.00$      0 -$           0 -$                                      hr  $   3,460  $            -  $                    3,460 
Submit final LUC RD with RTC 12 1,500.00$  8 800.00$     2 120.00$   0 -$            0 -$           0 -$                                      hr  $   2,420  $       100  $                    2,520 

Covenant to Restrict Use of Property Covenant to Restrict Use of Property Subtotal =  $                  15,510 
Prepare draft covenant 16 2,000.00$  20 2,000.00$  0 -$          0 -$             40 7,920.00$   10 830.00$                                  hr  $ 12,750  $    1,000  $                  13,750 
File covenant 0 -$           0 -$           0 -$          0 -$             0 -$            20 1,660.00$                               hr  $   1,660  $       100  $                    1,760 

Total Legal Controls Capital Costs Total Legal Controls Capital Costs  Subtotal =  $                  62,600 
Total Institutional Controls Capital Costs  $                  62,600 

Annual Discount Rate 3.1%

SubTotal =

20% Contingency =
Total Project Cost  = 

Notes:
Inch mo Month

" Inch N/A Not applicable
BCT Base Realignment and Closure Cleanup Team O&M Operations and maintenance
cy Cubic Yard O&P Overhead and profit
ea each ODC Other direct cost
FOST Finding of suitability to transfer Pg Page
ft Foot PPE Personal protective equipment
hr Hour RACER Remedial Action Cost Engineering and Requirements System
ID Identification RTC Response to Comments
IR Installation restoration sy Square yard
LUC RD Land Use Control Remedial Design
Means Means, RS.  2004.  “Environmental Remediation Cost Data – Unit Price, 10th Annual Edition, Environmental Cost Handling Options and Solutions,” RS Means Company, Inc, Kingston, MA.   October.
mi. Mile

4,312,816$                                

862,563$                                   
5,175,380$                                

3,159,004$                        

1,425,352$                        

916,871$                           
5,501,227$                        

4,584,356$                        
(Five-Year Reviews and Asphalt Maintenance)

2,971,891$                                

1,340,926$                                

2005 Costs 2007 Costs
Total Project Capital Cost =

Present Value of 30 Years of Periodic Costs =

ODCs for travel fees.
ODCs for subsistence.

Total Institutional Controls Capital Costs  Subtotal =

Professional Unit Costs

P4

Description

83.00$                                                           

P2 Clerk

60.00$                         50.00$                                   198.00$                           

Lawyer
Legal Controls

Comments
125.00$                        100.00$                       

P3 P1

ODCs for printing.

Institutional Controls

ODCs for printing.

ODCs for subsistence.

ODCs for subsistence.

ODCs for printing.
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TABLE F-7A:  CAPITAL AND LABOR COST ESTIMATE, ALTERNATIVE GW-2 
Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

Site: Parcel D
Location: Hunters Point Shipyard, San Francisco, California
Phase: Feasibility Study
Base Year: 2005

Quantity
Unit of 

Measure
Material 

Unit Cost
Labor Unit 

Cost
Equipment 
Unit Cost Extended Cost Notes

Install Groundwater Monitoring Wells 1 well to be installed
Organic Vapor Analyzer Rental, per Day 1.00 DAY $128.99 $0.00 $0.00 $129
Decontaminate Rig, Augers, 1.00 DAY $18.79 $648.54 $0.00 $667
Screen (Rental Equipment)
Field Technician 16.00 HR $0.00 $47.87 $0.00 $766
2" PVC, Schedule 40, Well Casing 10.00 LF $1.27 $4.66 $7.33 $133
2" PVC, Schedule 40, Well Screen 10.00 LF $2.93 $6.02 $9.46 $184
2" PVC, Well Plug 1.00 EA $6.17 $7.00 $11.00 $24
Hollow Stem Auger, 8" Diameter 21.00 LF $0.00 $12.79 $20.11 $691
Borehole, Depth <= 100 feet
DOT steel drums, 55 gallon, open, 17C 2.00 EA $92.27 $0.00 $0.00 $185
2" Screen, Filter Pack 12.00 LF $3.29 $3.96 $6.23 $162
2" Well, Portland Cement Grout 7.00 LF $1.23 $0.00 $0.00 $9
2" Well, Bentonite Seal 1.00 EA $9.78 $15.74 $24.75 $50
Mobilize/DeMobilize Drilling Rig & Crew 1.00 LS $0.00 $1,661.90 $996.44 $2,658
Surface Pad, Concrete, 2' x 2' x 4" 3.00 EA $40.84 $21.86 $1.81 $194
SUBTOTALa $5,851

Residual Waste Management
Waste Characterization & 
Drum Drill Cuttings

RCRA Characterization 100% $1,000.00 $0.00 $0.00 $1,000
Secondary containment and 2.00 EA $0.00 $5.80 $1.16 $14
storage, storage systems, loading
hazardous waste for shipment,
load drums on disposal truck
Subcontracted shipping of 45.00 MI $1.87 $0.00 $0.00 $84
hazardous waste, transport drums
of solid hazardous waste, 80 55 gal. drums
Commercial RCRA landfills, 1.00 EA $501.36 $0.00 $0.00 $501
additional landfill disposal costs,
waste stream evaluation, 50% rebate on first
Commercial RCRA landfills, 2.00 EA $13.50 $0.00 $0.00 $27
drummed waste disposal, solid,
non-hazardous, 55 gal drums
SUBTOTAL $1,626

Institutional Controls
Institutional Control Remedial Design $39,625
Environmental Restrictions in Deed $31,470
Register and File Deed $133
Contingency 20% $14,246
Navy Oversight 20% $14,246
SUBTOTAL $99,719

Project Reports
Remedial Design Work Plan $30,000
Health and Safety Plan $40,000
Waste Management Plan $15,000
Design Quality Control Plan $20,000
SUBTOTAL $105,000

SUBTOTAL OF CAPITAL COSTS $212,197

Project Management and Other Costs

Alternative GW-2: Long-Term Groundwater Monitoring and Institutional Controls

DESCRIPTION

Based on similar projects 
by Tetra Tech
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TABLE F-7A:  CAPITAL AND LABOR COST ESTIMATE, ALTERNATIVE GW-2 (CONTINUED)
Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

Site: Parcel D
Location: Hunters Point Shipyard, San Francisco, California
Phase: Feasibility Study
Base Year: 2005

Alternative GW-2: Long-Term Groundwater Monitoring and Institutional Controls

Professional Labor
Design 5.00% $10,610 Oversight entire program
Project Management Labor Cost 5.00% $10,610
Planning Documents Labor Cost 4.00% $8,488
Construction Oversight Labor Cost 3.25% $6,896
Reporting Labor Cost 0.75% $1,591
As-Built Drawings Labor Cost 0.75% $1,591
Public Notice Labor Cost 0.25% $530
Site Closure Activities Labor Cost 2.50% $5,305
Permitting Labor Cost 2.00% $4,244
SUBTOTAL $49,866

Annual Inflation 3.10% 2005  Costs 2007 Costs
Project Capital & Labor Cost = $262,063 $278,563

Present Value of 30 Years of Periodic Costs = $2,495,947 $2,653,095
SubTotal = $2,758,010 $2,931,657

20% Contingency = $551,602 $586,331
Total cost for Project Management and Other Costs = $3,309,612 $3,517,989

TOTAL PROJECT COSTS = $3,309,612 $3,517,989

Notes: RACER 2005 outputs are in 2005 unmarked up dollars. Modifiers for San Francisco California were used:  Material 1.000, Labor 1.000, and equipment 1.000. 
RACER 2005 estimate for outyear annual sampling provided as a lump sum value are in 2005 unmarked up dollars.
Metals and VOCs treatment dose costs obtained from Regenesis, April 22, 2005

' foot
" Inch
< greater than
CADD Computer-aided design and drafting
DOT Department of Transportation
EA Each
ft Feet
gal Gallon
lbs Pounds
OD Outside diameter
PVC Polyvinyl chloride
RACER Remedial Action Cost Engineering and Requirements System
RCRA Resource Conservation Recovery Act
VOC Volatile organic compound
ZVI Zero-valent iron
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TABLE F-8A:  CAPITAL AND LABOR COST ESTIMATE, ALTERNATIVE GW-3A  
Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

Site: Parcel D
Location: Hunters Point Shipyard, San Francisco, California
Phase: Feasibility Study
Base Year: 2005

Quantity
Unit of 

Measure
Material 

Unit Cost
Labor Unit 

Cost
Equipment 
Unit Cost Extended Cost Notes

Full Scale Pilot Study
Applied to GW $35,000
SUBTOTAL $35,000

Full Scale Treatment
Geoprobe drilling 27 days $2,500.00 $67,500 10 wells per day
Wells 270 wells 23.0' inj. Interval 6210' Total injection length
Substrate mass 6210' 3.9 lbs /ft 24219 Total lbs of substrate
Substrate injection 24219 lbs $5.25 $0.00 $0.00 $127,150
SUBTOTAL $194,650

Professional Labor
Design 5.00% $9,732 Oversight entire program
Project Management Labor Cost 5.00% $9,732
Planning Documents Labor Cost 4.00% $7,786
Construction Oversight Labor Cost 3.25% $6,326
Reporting Labor Cost 0.75% $1,460
As-Built Drawings Labor Cost 0.75% $1,460
Public Notice Labor Cost 0.25% $487
Site Closure Activities Labor Cost 2.50% $4,866
Permitting Labor Cost 2.00% $3,893
SUBTOTAL $45,743

Annual Inflation 3.10% 2005  Costs 2007 Costs
Project Capital & Labor Cost = $275,392 $292,731

Present Value of 30 Years of Periodic Costs = $184,842 $196,480
SubTotal = $460,235 $489,211

20% Contingency = $92,047 $97,842
Total cost for VOC Plume Remediation = $552,282 $587,054

Alternative GW-3A: In-Situ VOC Plume Treatment with Slow-Release Compound
Reduced Groundwater Monitoring, and Institutional  Controls

DESCRIPTION
VOC Plume Remediation
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TABLE F-8A:  CAPITAL AND LABOR COST ESTIMATE, ALTERNATIVE GW-3A  (CONTINUED)
Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

Site: Parcel D
Location: Hunters Point Shipyard, San Francisco, California
Phase: Feasibility Study
Base Year: 2005

Alternative GW-3A: In-Situ VOC Plume Treatment with Slow-Release Compound
Reduced Groundwater Monitoring, and Institutional  Controls

Quantity
Unit of 

Measure
Material 

Unit Cost
Labor Unit 

Cost
Equipment 
Unit Cost Extended Cost Notes

Install Groundwater Monitoring Wells 1 well to be installed
Organic Vapor Analyzer Rental, per Day 1.00 DAY $128.99 $0.00 $0.00 $129
Decontaminate Rig, Augers, 1.00 DAY $18.79 $648.54 $0.00 $667
Screen (Rental Equipment)
Field Technician 16.00 HR $0.00 $47.87 $0.00 $766
2" PVC, Schedule 40, Well Casing 10.00 LF $1.27 $4.66 $7.33 $133
2" PVC, Schedule 40, Well Screen 10.00 LF $2.93 $6.02 $9.46 $184
2" PVC, Well Plug 1.00 EA $6.17 $7.00 $11.00 $24
Hollow Stem Auger, 8" Diameter 21.00 LF $0.00 $12.79 $20.11 $691
Borehole, Depth <= 100 feet
DOT steel drums, 55 gallon, open, 17C 2.00 EA $92.27 $0.00 $0.00 $185
2" Screen, Filter Pack 12.00 LF $3.29 $3.96 $6.23 $162
2" Well, Portland Cement Grout 7.00 LF $1.23 $0.00 $0.00 $9
2" Well, Bentonite Seal 1.00 EA $9.78 $15.74 $24.75 $50
Mobilize/DeMobilize Drilling Rig & Crew 1.00 LS $0.00 $1,661.90 $996.44 $2,658
Surface Pad, Concrete, 2' x 2' x 4" 3.00 EA $40.84 $21.86 $1.81 $194
SUBTOTALa $5,851

Residual Waste Management
Waste Characterization & 
Drum Drill Cuttings

RCRA Characterization 100% $1,000.00 $0.00 $0.00 $1,000
Secondary containment and 2.00 EA $0.00 $5.80 $1.16 $14
storage, storage systems, loading
hazardous waste for shipment,
load drums on disposal truck
Subcontracted shipping of 45.00 MI $1.87 $0.00 $0.00 $84
hazardous waste, transport drums
of solid hazardous waste, 80 55 gal. drums
Commercial RCRA landfills, 1.00 EA $501.36 $0.00 $0.00 $501
additional landfill disposal costs,
waste stream evaluation, 50% rebate on first
Commercial RCRA landfills, 2.00 EA $13.50 $0.00 $0.00 $27
drummed waste disposal, solid,
non-hazardous, 55 gal drums
SUBTOTAL $1,626

Institutional  Controls
Institutional  Control Remedial Design $39,625
Environmental Restrictions in Deed $31,470
Register and File Deed $133
Contingency 20% $14,246
Navy Oversight 20% $14,246
SUBTOTAL $99,719

Project Reports
Remedial Design Work Plan $120,000
Health and Safety Plan $40,000
Waste Management Plan $15,000
Design Quality Control Plan $20,000
SUBTOTAL $195,000

SUBTOTAL OF CAPITAL COSTS $302,197

Project Management and Other Costs
DESCRIPTION

Based on similar projects 
by Tetra Tech
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TABLE F-8A:  CAPITAL AND LABOR COST ESTIMATE, ALTERNATIVE GW-3A  (CONTINUED)
Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

Site: Parcel D
Location: Hunters Point Shipyard, San Francisco, California
Phase: Feasibility Study
Base Year: 2005

Alternative GW-3A: In-Situ VOC Plume Treatment with Slow-Release Compound
Reduced Groundwater Monitoring, and Institutional  Controls

Quantity
Unit of 

Measure
Material 

Unit Cost
Labor Unit 

Cost
Equipment 
Unit Cost Extended Cost Notes

Professional Labor
Design 5.00% $15,110 Oversight entire program
Project Management Labor Cost 5.00% $15,110
Planning Documents Labor Cost 4.00% $12,088
Construction Oversight Labor Cost 3.25% $9,821
Reporting Labor Cost 0.75% $2,266
As-Built Drawings Labor Cost 0.75% $2,266
Public Notice Labor Cost 0.25% $755
Site Closure Activities Labor Cost 2.50% $7,555
Permitting Labor Cost 2.00% $6,044
SUBTOTAL $71,016

Annual Inflation 3.10% 2005  Costs 2007 Costs
Project Capital & Labor Cost = $373,213 $396,711

Present Value of 30 Years of Periodic Costs = $873,500 $928,496
SubTotal = $1,246,713 $1,325,207

20% Contingency = $249,343 $265,041
Total cost for Project Management and Other Costs = $1,496,056 $1,590,249

2005  Costs 2007 Costs
Total cost for VOC Plume Remediation = $552,282 $587,054
Total cost for Metals Plume Monitoring = $210,526 $223,781

Metals Plume Monitoring Contingency (20%) = $42,105 $44,756
Total cost for Project Management and Other Costs = $1,496,056 $1,590,249

TOTAL PROJECT COSTS = $2,300,968 $2,445,840

Notes: RACER 2005 outputs are in 2005 unmarked up dollars. Modifiers for this site were:  Material 1.000, Labor 1.000, and equipment 1.000. 
RACER 2005 estimate for outyear annual sampling provided as a lump sum value are in 2005 unmarked up dollars.
Metals and VOCs treatment dose costs obtained from Regenesis, April 22, 2005

' foot
" Inch
< greater than
CADD Computer-aided design and drafting
DOT Department of Transportation
EA Each
ft Feet
gal Gallon
lbs Pounds
OD Outside diameter
PVC Polyvinyl chloride
RACER Remedial Action Cost Engineering and Requirements System
RCRA Resource Conservation Recovery Act
VOC Volatile organic compound
ZVI Zero-valent iron

Project Cost Summary

DESCRIPTION
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TABLE F-9A:  CAPITAL AND LABOR COST ESTIMATE, ALTERNATIVE GW-3B 
Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

Site: Parcel D
Location: Hunters Point Shipyard, San Francisco, California
Phase: Feasibility Study
Base Year: 2005

Quantity
Unit of 

Measure
Material 

Unit Cost
Labor Unit 

Cost
Equipment 
Unit Cost Extended Cost Notes

Full Scale Pilot Study
Applied to GW $35,000
SUBTOTAL $35,000

Full Scale Treatment
Geoprobe Borings 27 days $2,500.00 $67,500 10 wells per day
Wells 270 wells 23.0' injection depth 6210' Total Injection depth
Zero valent Iron 6210' 125.0 lbs /ft 776250 Total lbs of substrate
Applied to GW 776250 LBSf $2.54 $0.00 $0.00 $1,971,675
SUBTOTAL $2,039,175

Professional Labor
Design 5.00% $101,959 Oversight entire program
Project Management Labor Cost 5.00% $101,959
Planning Documents Labor Cost 4.00% $81,567
Construction Oversight Labor Cost 3.25% $66,273
Reporting Labor Cost 0.75% $15,294
As-Built Drawings Labor Cost 0.75% $15,294
Public Notice Labor Cost 0.25% $5,098
Site Closure Activities Labor Cost 2.50% $50,979
Permitting Labor Cost 2.00% $40,784
SUBTOTAL $479,206

Annual Inflation 3.10% 2005  Costs 2007 Costs
Project Capital & Labor Cost = $2,553,381 $2,714,145

Present Value of 30 Years of Periodic Costs = $184,842 $196,480
SubTotal = $2,738,223 $2,910,625

20% Contingency = $547,645 $582,125
Total cost for VOC Plume Remediation = $3,285,868 $3,492,749

Alternative GW-3B: In-Situ VOC Plume Treatment with Zero-Valent Iron, Reduced Groundwater Monitoring, and Institutional  Controls

DESCRIPTION

VOC Plume Remediation
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TABLE F-9A:  CAPITAL AND LABOR COST ESTIMATE, ALTERNATIVE GW-3B (CONTINUED)
Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

Site: Parcel D
Location: Hunters Point Shipyard, San Francisco, California
Phase: Feasibility Study
Base Year: 2005

Alternative GW-3B: In-Situ VOC Plume Treatment with Zero-Valent Iron, Reduced Groundwater Monitoring, and Institutional  Controls

Quantity
Unit of 

Measure
Material 

Unit Cost
Labor Unit 

Cost
Equipment 
Unit Cost Extended Cost Notes

Install Groundwater Monitoring Wells 1 well to be installed
Organic Vapor Analyzer Rental, per Day 1.00 DAY $128.99 $0.00 $0.00 $129
Decontaminate Rig, Augers, 1.00 DAY $18.79 $648.54 $0.00 $667
Screen (Rental Equipment)
Field Technician 16.00 HR $0.00 $47.87 $0.00 $766
2" PVC, Schedule 40, Well Casing 10.00 LF $1.27 $4.66 $7.33 $133
2" PVC, Schedule 40, Well Screen 10.00 LF $2.93 $6.02 $9.46 $184
2" PVC, Well Plug 1.00 EA $6.17 $7.00 $11.00 $24
Hollow Stem Auger, 8" Diameter 21.00 LF $0.00 $12.79 $20.11 $691
Borehole, Depth <= 100 feet
DOT steel drums, 55 gallon, open, 17C 2.00 EA $92.27 $0.00 $0.00 $185
2" Screen, Filter Pack 12.00 LF $3.29 $3.96 $6.23 $162
2" Well, Portland Cement Grout 7.00 LF $1.23 $0.00 $0.00 $9
2" Well, Bentonite Seal 1.00 EA $9.78 $15.74 $24.75 $50
Mobilize/DeMobilize Drilling Rig & Crew 1.00 LS $0.00 $1,661.90 $996.44 $2,658
Surface Pad, Concrete, 2' x 2' x 4" 3.00 EA $40.84 $21.86 $1.81 $194
SUBTOTALa $5,851

Residual Waste Management
Waste Characterization & 
Drum Drill Cuttings

RCRA Characterization 100% $1,000.00 $0.00 $0.00 $1,000
Secondary containment and 2.00 EA $0.00 $5.80 $1.16 $14
storage, storage systems, loading
hazardous waste for shipment,
load drums on disposal truck
Subcontracted shipping of 45.00 MI $1.87 $0.00 $0.00 $84
hazardous waste, transport drums
of solid hazardous waste, 80 55 gal. drums
Commercial RCRA landfills, 1.00 EA $501.36 $0.00 $0.00 $501
additional landfill disposal costs,
waste stream evaluation, 50% rebate on first
Commercial RCRA landfills, 2.00 EA $13.50 $0.00 $0.00 $27
drummed waste disposal, solid,
non-hazardous, 55 gal drums
SUBTOTAL $1,626

Institutional Controls
Institutional Control Remedial Design $39,625
Environmental Restrictions in Deed $31,470
Register and File Deed $133
Contingency 20% $14,246
Navy Oversight 20% $14,246
SUBTOTAL $99,719

Project Reports
Remedial Design Work Plan $120,000
Health and Safety Plan $40,000
Waste Management Plan $15,000
Design Quality Control Plan $20,000
SUBTOTAL $195,000

SUBTOTAL OF CAPITAL COSTS $302,197

Project Management and Other Costs

DESCRIPTION

Based on similar projects 
by Tetra Tech
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TABLE F-9A:  CAPITAL AND LABOR COST ESTIMATE, ALTERNATIVE GW-3B (CONTINUED)
Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

Site: Parcel D
Location: Hunters Point Shipyard, San Francisco, California
Phase: Feasibility Study
Base Year: 2005

Alternative GW-3B: In-Situ VOC Plume Treatment with Zero-Valent Iron, Reduced Groundwater Monitoring, and Institutional  Controls

Quantity
Unit of 

Measure
Material 

Unit Cost
Labor Unit 

Cost
Equipment 
Unit Cost Extended Cost Notes

Professional Labor
Design 5.00% $15,110 Oversight entire program
Project Management Labor Cost 5.00% $15,110
Planning Documents Labor Cost 4.00% $12,088
Construction Oversight Labor Cost 3.25% $9,821
Reporting Labor Cost 0.75% $2,266
As-Built Drawings Labor Cost 0.75% $2,266
Public Notice Labor Cost 0.25% $755
Site Closure Activities Labor Cost 2.50% $7,555
Permitting Labor Cost 2.00% $6,044
SUBTOTAL $71,016

Annual Inflation 3.10% 2005  Costs 2007 Costs
Project Capital & Labor Cost = $373,213 $396,711

Present Value of 30 Years of Periodic Costs = $873,500 $928,496
SubTotal = $1,246,713 $1,325,207

20% Contingency = $249,343 $265,041
Total cost for Project Management and Other Costs = $1,496,056 $1,590,249

2005  Costs 2007 Costs
Total cost for VOC Plume Remediation = $3,285,868 $3,492,749
Total cost for Metals Plume Monitoring = $210,526 $223,781

Metals Plume Monitoring Contingency (20%) = $42,105 $44,756
Total cost for Project Management and Other Costs = $1,496,056 $1,590,249

TOTAL PROJECT COSTS = $5,034,555 $5,351,535

Notes: RACER 2005 outputs are in 2005 unmarked up dollars. Modifiers for this site were:  Material 1.000, Labor 1.000, and equipment 1.000. 
RACER 2005 estimate for outyear annual sampling provided as a lump sum value are in 2005 unmarked up dollars.
Metals and VOCs treatment dose costs obtained from Regenesis, April 22, 2005

' foot
" Inch
< greater than
CADD Computer-aided design and drafting
DOT Department of Transportation
EA Each
ft Feet
gal Gallon
lbs Pounds
OD Outside diameter
PVC Polyvinyl chloride
RACER Remedial Action Cost Engineering and Requirements System
RCRA Resource Conservation Recovery Act
VOC Volatile organic compound
ZVI Zero-valent iron

DESCRIPTION

Project Capital Cost Summary
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TABLE F-10A:  CAPITAL AND LABOR COST ESTIMATE, ALTERNATIVE GW-4A
Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

Site: Parcel D
Location: Hunters Point Shipyard, San Francisco, California
Phase: Feasibility Study
Base Year: 2005

Quantity
Unit of 

Measure
Material 

Unit Cost
Labor Unit 

Cost
Equipment 
Unit Cost Extended Cost Notes

Full Scale Pilot Study
Applied to GW $35,000
SUBTOTAL $35,000

Full Scale Treatment
Geoprobe Borings 32.00 days $2,500.00 $80,000 One boring per 10 wells
Wells 320 wells 23.0' 7360' Total Injection depth
Substrate 7360' 2.8 lbs /ft 20608 Total lbs of substrate
Applied to GW 20608 lbs $7.75 $0.00 $0.00 $159,712 Total cost of substrate
SUBTOAL $239,712

Professional Labor Oversight entire program
Design 5.00% $11,986
Project Management Labor Cost 5.00% $11,986
Planning Documents Labor Cost 4.00% $9,588
Construction Oversight Labor Cost 3.25% $7,791
Reporting Labor Cost 0.75% $1,798
As-Built Drawings Labor Cost 0.75% $1,798
Public Notice Labor Cost 0.25% $599
Site Closure Activities Labor Cost 2.50% $5,993
Permitting Labor Cost 2.00% $4,794
SUBTOTAL $56,332

Annual Inflation 3.10% 2005  Costs 2007 Costs
Project Capital & Labor Cost = $331,044 $351,887

Present Value of 30 Years of Periodic Costs = $210,526 $223,781
SubTotal = $541,570 $575,668

20% Contingency = $108,314 $115,134
Total cost for Metals Plume Remediation = $649,885 $690,802

Full Scale Pilot Study
Applied to GW $35,000
SUBTOTAL $35,000

Full Scale Treatment
Geoprobe Borings 27 days $2,500.00 $67,500 10 wells per day
Wells 270 wells 23.0' injection depth 6210' Total Injection depth
Substrate 6210' 3.9 lbs /ft 24219 Total lbs of substrate
Applied to GW 24219 LBSf $5.25 $0.00 $0.00 $127,150
SUBTOTAL $194,650

Professional Labor
Design 5.00% $9,732 Oversight entire program
Project Management Labor Cost 5.00% $9,732
Planning Documents Labor Cost 4.00% $7,786
Construction Oversight Labor Cost 3.25% $6,326
Reporting Labor Cost 0.75% $1,460
As-Built Drawings Labor Cost 0.75% $1,460
Public Notice Labor Cost 0.25% $487
Site Closure Activities Labor Cost 2.50% $4,866
Permitting Labor Cost 2.00% $3,893
SUBTOTAL $45,743

Annual Inflation 3.10% 2005  Costs 2007 Costs
Project Capital & Labor Cost = $275,392 $292,731

Present Value of 30 Years of Periodic Costs = $184,842 $196,480
SubTotal = $460,235 $489,211

20% Contingency = $92,047 $97,842
Total cost for VOC Plume Remediation = $552,282 $587,054

VOC Plume Remediation

Alternative GW-4A: In-Situ VOC and Metals Plume Treatment with Slow-Release Compound
Reduced Groundwater Monitoring, and Institutional  Controls

DESCRIPTION

injection depth

Metals Plume Remediation
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TABLE F-10A:  CAPITAL AND LABOR COST ESTIMATE, ALTERNATIVE GW-4A (CONTINUED)
Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

Site: Parcel D
Location: Hunters Point Shipyard, San Francisco, California
Phase: Feasibility Study
Base Year: 2005

Alternative GW-4A: In-Situ VOC and Metals Plume Treatment with Slow-Release Compound
Reduced Groundwater Monitoring, and Institutional  Controls

Quantity
Unit of 

Measure
Material 

Unit Cost
Labor Unit 

Cost
Equipment 
Unit Cost Extended Cost Notes

Install Groundwater Monitoring Wells 1 well to be installed
Organic Vapor Analyzer Rental, per Day 1.00 DAY $128.99 $0.00 $0.00 $129
Decontaminate Rig, Augers, 1.00 DAY $18.79 $648.54 $0.00 $667
Screen (Rental Equipment)
Field Technician 16.00 HR $0.00 $47.87 $0.00 $766
2" PVC, Schedule 40, Well Casing 10.00 LF $1.27 $4.66 $7.33 $133
2" PVC, Schedule 40, Well Screen 10.00 LF $2.93 $6.02 $9.46 $184
2" PVC, Well Plug 1.00 EA $6.17 $7.00 $11.00 $24
Hollow Stem Auger, 8" Diameter 21.00 LF $0.00 $12.79 $20.11 $691
Borehole, Depth <= 100 feet
DOT steel drums, 55 gallon, open, 17C 2.00 EA $92.27 $0.00 $0.00 $185
2" Screen, Filter Pack 12.00 LF $3.29 $3.96 $6.23 $162
2" Well, Portland Cement Grout 7.00 LF $1.23 $0.00 $0.00 $9
2" Well, Bentonite Seal 1.00 EA $9.78 $15.74 $24.75 $50
Mobilize/DeMobilize Drilling Rig & Crew 1.00 LS $0.00 $1,661.90 $996.44 $2,658
Surface Pad, Concrete, 2' x 2' x 4" 3.00 EA $40.84 $21.86 $1.81 $194
SUBTOTALa $5,851

Residual Waste Management
Waste Characterization & 
Drum Drill Cuttings

RCRA Characterization 100% $1,000.00 $0.00 $0.00 $1,000
Secondary containment and 2.00 EA $0.00 $5.80 $1.16 $14
storage, storage systems, loading
hazardous waste for shipment,
load drums on disposal truck
Subcontracted shipping of 45.00 MI $1.87 $0.00 $0.00 $84
hazardous waste, transport drums
of solid hazardous waste, 80 55 gal. drums
Commercial RCRA landfills, 1.00 EA $501.36 $0.00 $0.00 $501
additional landfill disposal costs,
waste stream evaluation, 50% rebate on first
Commercial RCRA landfills, 2.00 EA $13.50 $0.00 $0.00 $27
drummed waste disposal, solid,
non-hazardous, 55 gal drums
SUBTOTAL $1,626

Land Use Controls
Land Use Control Remedial Design $39,625
Environmental Restrictions in Deed $31,470
Register and File Deed $133
Contingency 20% $14,246
Navy Oversight 20% $14,246
SUBTOTAL $99,719

Project Reports
Remedial Design Work Plan $120,000
Health and Safety Plan $40,000
Waste Management Plan $15,000
Design Quality Control Plan $20,000
SUBTOTAL $195,000

SUBTOTAL OF CAPITAL COSTS $302,197

Based on similar projects 
by Tetra Tech

Project Management and Other Costs

DESCRIPTION
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TABLE F-10A:  CAPITAL AND LABOR COST ESTIMATE, ALTERNATIVE GW-4A (CONTINUED)
Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

Site: Parcel D
Location: Hunters Point Shipyard, San Francisco, California
Phase: Feasibility Study
Base Year: 2005

Alternative GW-4A: In-Situ VOC and Metals Plume Treatment with Slow-Release Compound
Reduced Groundwater Monitoring, and Institutional  Controls

Quantity
Unit of 

Measure
Material 

Unit Cost
Labor Unit 

Cost
Equipment 
Unit Cost Extended Cost Notes

Professional Labor
Design 5.00% $15,110 Oversight entire program
Project Management Labor Cost 5.00% $15,110
Planning Documents Labor Cost 4.00% $12,088
Construction Oversight Labor Cost 3.25% $9,821
Reporting Labor Cost 0.75% $2,266
As-Built Drawings Labor Cost 0.75% $2,266
Public Notice Labor Cost 0.25% $755
Site Closure Activities Labor Cost 2.50% $7,555
Permitting Labor Cost 2.00% $6,044
SUBTOTAL $71,016

Annual Inflation 3.10% 2005  Costs 2007 Costs
Project Capital & Labor Cost = $373,213 $396,711

Present Value of 30 Years of Periodic Costs = $873,500 $928,496
SubTotal = $1,246,713 $1,325,207

20% Contingency = $249,343 $265,041
Total cost for Project Management and Other Costs = $1,496,056 $1,590,249

2005  Costs 2007 Costs
Total cost for Metals Plume Remediation = $649,885 $690,802

Total cost for VOC Plume Remediation = $552,282 $587,054
Total cost for Project Management and Other Costs = $1,496,056 $1,590,249

TOTAL PROJECT COSTS = $2,698,222 $2,868,104

Notes: RACER 2005 outputs are in 2005 unmarked up dollars. Modifiers for this site were:  Material 1.000, Labor 1.000, and equipment 1.000. 
RACER 2005 estimate for outyear annual sampling provided as a lump sum value are in 2005 unmarked up dollars.
Metals and VOCs treatment dose costs obtained from Regenesis, April 22, 2005

' foot
" Inch
< greater than
CADD Computer-aided design and drafting
DOT Department of Transportation
EA Each
ft Feet
gal Gallon
lbs Pounds
OD Outside diameter
PVC Polyvinyl chloride
RACER Remedial Action Cost Engineering and Requirements System
RCRA Resource Conservation Recovery Act
VOC Volatile organic compound
ZVI Zero-valent iron

DESCRIPTION

Project Capital Cost Summary
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TABLE F-11A:  CAPITAL AND LABOR COST ESTIMATE, ALTERNATIVE GW-4B 
Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

Site: Parcel D
Location: Hunters Point Shipyard, San Francisco, California
Phase: Feasibility Study
Base Year: 2005

Quantity
Unit of 

Measure
Material 

Unit Cost
Labor Unit 

Cost
Equipment 
Unit Cost Extended Cost Notes

Full Scale Pilot Study
Applied to GW $35,000
SUBTOTAL $35,000

Full Scale Treatment
Geoprobe Borings 32.00 days $2,500.00 $80,000 One boring per 10 wells
Wells 320 wells 23.0' 7360' Total Injection depth
Substrate 7360' 125.0 lbs /ft 920000 Total lbs of substrate
Applied to GW 920000 lbs $2.54 $0.00 $0.00 $2,336,800 Total cost of substrate

CAPITAL COSTS $2,416,800
Professional Labor Oversight entire program

Design 5.00% $120,840
Project Management Labor Cost 5.00% $120,840
Planning Documents Labor Cost 4.00% $96,672
Construction Oversight Labor Cost 3.25% $78,546
Reporting Labor Cost 0.75% $18,126
As-Built Drawings Labor Cost 0.75% $18,126
Public Notice Labor Cost 0.25% $6,042
Site Closure Activities Labor Cost 2.50% $60,420
Permitting Labor Cost 2.00% $48,336
SUBTOTAL $567,948

Annual Inflation 3.10% 2005  Costs 2007 Costs
Project Capital & Labor Cost = $3,019,748 $3,209,874

Present Value of 30 Years of Periodic Costs = $210,526 $223,781
SubTotal = $3,230,274 $3,433,655

20% Contingency = $646,055 $686,731
Total cost for Metals Plume Remediation = $3,876,329 $4,120,387

Full Scale Pilot Study
Applied to GW $35,000
SUBTOTAL $35,000

Full Scale Treatment
Geoprobe Borings 27 days $2,500.00 $67,500 10 wells per day
Wells 270 wells 23.0' injection depth 6210' Total Injection depth
Substrate 6210' 125.0 lbs /ft 776250 Total lbs of substrate
Applied to GW 776250 LBSf $2.54 $0.00 $0.00 $1,971,675
SUBTOTAL $2,039,175

Professional Labor
Design 5.00% $101,959 Oversight entire program
Project Management Labor Cost 5.00% $101,959
Planning Documents Labor Cost 4.00% $81,567
Construction Oversight Labor Cost 3.25% $66,273
Reporting Labor Cost 0.75% $15,294
As-Built Drawings Labor Cost 0.75% $15,294
Public Notice Labor Cost 0.25% $5,098
Site Closure Activities Labor Cost 2.50% $50,979
Permitting Labor Cost 2.00% $40,784
SUBTOTAL $479,206

Annual Inflation 3.10% 2005  Costs 2007 Costs
Project Capital & Labor Cost = $2,553,381 $2,714,145

Present Value of 30 Years of Periodic Costs = $184,842 $196,480
SubTotal = $2,738,223 $2,910,625

20% Contingency = $547,645 $582,125
Total cost for VOC Plume Remediation = $3,285,868 $3,492,749

VOC Plume Remediation

Alternative GW-4B:  In-Situ VOC and Metals Plume Treatment with Zero-Valent Iron
Reduced Groundwater Monitoring, and Institutional  Controls

DESCRIPTION

injection depth

Metals Plume Remediation
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TABLE F-11A:  CAPITAL AND LABOR COST ESTIMATE, ALTERNATIVE GW-4B (CONTINUED)
Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

Site: Parcel D
Location: Hunters Point Shipyard, San Francisco, California
Phase: Feasibility Study
Base Year: 2005

Alternative GW-4B:  In-Situ VOC and Metals Plume Treatment with Zero-Valent Iron
Reduced Groundwater Monitoring, and Institutional  Controls

Quantity
Unit of 

Measure
Material 

Unit Cost
Labor Unit 

Cost
Equipment 
Unit Cost Extended Cost Notes

Install Groundwater Monitoring Wells 1 well to be installed
Organic Vapor Analyzer Rental, per Day 1.00 DAY $128.99 $0.00 $0.00 $129
Decontaminate Rig, Augers, 1.00 DAY $18.79 $648.54 $0.00 $667
Screen (Rental Equipment)
Field Technician 16.00 HR $0.00 $47.87 $0.00 $766
2" PVC, Schedule 40, Well Casing 10.00 LF $1.27 $4.66 $7.33 $133
2" PVC, Schedule 40, Well Screen 10.00 LF $2.93 $6.02 $9.46 $184
2" PVC, Well Plug 1.00 EA $6.17 $7.00 $11.00 $24
Hollow Stem Auger, 8" Diameter 21.00 LF $0.00 $12.79 $20.11 $691
Borehole, Depth <= 100 feet
DOT steel drums, 55 gallon, open, 17C 2.00 EA $92.27 $0.00 $0.00 $185
2" Screen, Filter Pack 12.00 LF $3.29 $3.96 $6.23 $162
2" Well, Portland Cement Grout 7.00 LF $1.23 $0.00 $0.00 $9
2" Well, Bentonite Seal 1.00 EA $9.78 $15.74 $24.75 $50
Mobilize/DeMobilize Drilling Rig & Crew 1.00 LS $0.00 $1,661.90 $996.44 $2,658
Surface Pad, Concrete, 2' x 2' x 4" 3.00 EA $40.84 $21.86 $1.81 $194
SUBTOTALa $5,851

Residual Waste Management
Waste Characterization & 
Drum Drill Cuttings

RCRA Characterization 100% $1,000.00 $0.00 $0.00 $1,000
Secondary containment and 2.00 EA $0.00 $5.80 $1.16 $14
storage, storage systems, loading
hazardous waste for shipment,
load drums on disposal truck
Subcontracted shipping of 45.00 MI $1.87 $0.00 $0.00 $84
hazardous waste, transport drums
of solid hazardous waste, 80 55 gal. drums
Commercial RCRA landfills, 1.00 EA $501.36 $0.00 $0.00 $501
additional landfill disposal costs,
waste stream evaluation, 50% rebate on first
Commercial RCRA landfills, 2.00 EA $13.50 $0.00 $0.00 $27
drummed waste disposal, solid,
non-hazardous, 55 gal drums
SUBTOTAL $1,626

Institutional Controls
Institutional Control Remedial Design $39,625
Environmental Restrictions in Deed $31,470
Register and File Deed $133
Contingency 20% $14,246
Navy Oversight 20% $14,246
SUBTOTAL $99,719

Project Reports
Remedial Design Work Plan $120,000
Health and Safety Plan $40,000
Waste Management Plan $15,000
Design Quality Control Plan $20,000
SUBTOTAL $195,000

SUBTOTAL OF CAPITAL COSTS $302,197

DESCRIPTION

Based on similar 
projects by Tetra Tech

Project Management and Other Costs
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TABLE F-11A:  CAPITAL AND LABOR COST ESTIMATE, ALTERNATIVE GW-4B (CONTINUED)
Revised Feasibility Study Report for Parcel D, Hunters Point Shipyard, San Francisco, California

Site: Parcel D
Location: Hunters Point Shipyard, San Francisco, California
Phase: Feasibility Study
Base Year: 2005

Alternative GW-4B:  In-Situ VOC and Metals Plume Treatment with Zero-Valent Iron
Reduced Groundwater Monitoring, and Institutional  Controls

Quantity
Unit of 

Measure
Material 

Unit Cost
Labor Unit 

Cost
Equipment 
Unit Cost Extended Cost Notes

Professional Labor
Design 5.00% $15,110 Oversight entire program
Project Management Labor Cost 5.00% $15,110
Planning Documents Labor Cost 4.00% $12,088
Construction Oversight Labor Cost 3.25% $9,821
Reporting Labor Cost 0.75% $2,266
As-Built Drawings Labor Cost 0.75% $2,266
Public Notice Labor Cost 0.25% $755
Site Closure Activities Labor Cost 2.50% $7,555
Permitting Labor Cost 2.00% $6,044
SUBTOTAL $71,016

Annual Inflation 3.10% 2005  Costs 2007 Costs
Project Capital & Labor Cost = $373,213 $396,711

Present Value of 30 Years of Periodic Costs = $873,500 $928,496
SubTotal = $1,246,713 $1,325,207

20% Contingency = $249,343 $265,041
Total cost for Project Management and Other Costs = $1,496,056 $1,590,249

2005  Costs 2007 Costs
Total cost for Metals Plume Remediation = $3,876,329 $4,120,387

Total cost for VOC Plume Remediation = $3,285,868 $3,492,749
Total cost for Project Management and Other Costs = $1,496,056 $1,590,249

TOTAL PROJECT COSTS = $8,658,252 $9,203,385

Notes: RACER 2005 outputs are in 2005 unmarked up dollars. Modifiers for site were:  Material 1.000, Labor 1.000, and equipment 1.000. 
RACER 2005 estimate for annual sampling provided as a lump sum value are in 2005 unmarked up dollars.
Metals and VOCs treatment dose costs obtained from Regenesis, April 22, 2005

' foot
" Inch
< greater than
CADD Computer-aided design and drafting
DOT Department of Transportation
EA Each
ft Feet
gal Gallon
lbs Pounds
OD Outside diameter
PVC Polyvinyl chloride
RACER Remedial Action Cost Engineering and Requirements System
RCRA Resource Conservation Recovery Act
VOC Volatile organic compound
ZVI Zero-valent iron

DESCRIPTION

Project Capital Cost Summary
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2201-0006-0078 Appendix B_Cost Summary Sheets.doc B.6-6 Final Remedial Action Alternative 
Cost Summary Sheets 

Parcel D, Hunters Point Shipyard 
DCN: ECSD-2201-0006-0078 

CTO No. 0006, 04/11/08 

the report is $6,500 per survey unit.  This cost is based on the San Francisco “49ers” 
Parcel D proposal summary and results in an estimated cost of $1,969,500. 

2. Each building (274, 351, 351A, 364, 365, 366/351B (considered two separate 
buildings), 401, and 411) is assumed to generate one disposal bin of material (e.g., 
flooring, ventilation piping, etc.) from dismantlement activities.  Building 408 is 
assumed to generate 8 bins of waste due to firebrick removal and dismantlement 
activities and Building 364 is expected to generate 3 waste bins of material.  Using a 
disposal cost of $11,880 per bin with the total cost $213,840. 

3. Each former building site (313, 313A, 317, 322, 364, 365, 383 area, 408) survey unit 
is assumed to have two elevated areas resulting in the generation of 10 cubic feet (ft3) 
of radiologically-impacted soil from each survey unit.  The total volume of 
radiologically-impacted soil is estimated to be 240 ft3 (8.89 cy).  The cost of disposal 
is assumed to be $11,880 per bin, and based on 14 cy of soil per bin the total disposal 
cost is estimated to be $11,880. 

4. The Gun Mole Pier and NRDL Site on Mahan Street will be divided into 1,000 square 
meter (m2) survey units.  The surface area of the two sites is approximately 76,473 m2 
(823,175 square feet) resulting in 77 survey units.  The cost of performing the survey 
in each survey unit is assumed to be $6,500. This cost is based on the San Francisco 
“49ers” Parcel D proposal summary and results in an estimated cost of $500,500.  
Each survey unit is assumed to have two elevated areas resulting in the generation of 
150 ft3 of radiologically-impacted soil from each survey unit.  The total volume of 
radiologically-impacted soil is estimated to be 11,550 ft3 (428 cy).  The cost of 
disposal is assumed to be $11,880 per bin, and based on 14 cy of soil per bin the total 
disposal cost is estimated to be $368,280. 

5. Removal of the Parcel D sewer and storm drain systems is estimated to result in 
60,000 cy of material to be excavated at an estimated cost of $330 per cy of material 
excavated.  This results in a total excavation cost of $19,800,000. 

6. It is assumed that 5 percent of the material excavated during the Parcel D sewer and 
storm drain system removal will be radiologically-impacted resulting in 
approximately 3,000 cy of material.  The cost of disposal is assumed to be $11,880 
per bin, and based on 14 cy of soil per bin the total disposal cost is estimated to be 
$2,554,200.  Note this does not include cost associated with disposal of 
Comprehensive Environmental Response, Compensation, and Liability Act-impacted 
materials. 

The table below provides a breakdown of the estimated cost for Alternative R-2. 

Impacted Parcel D Building and former building site Surveys/Release $ 1,969,500 
Radiological soil screening and waste disposal for building and building sites $ 213,840 
Gun Mole Pier and NRDL Site Surveys and Remediation $ 868,780 
Parcel D sewer and storm drain removal and disposal $ 22,354,200 
20% Contingency $ 5,081,264 
*Total Estimated Cost for Alternative R-2 $ 30,487,584* 

Notes: 
* Total estimated cost has been rounded to the nearest thousand.  The expected accuracy is within the range 

of -30% to +50%. 
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Parcel D at concentrations above remediation goals.  For the relatively small volumes associated 
with the remaining COCs (lead and PAHs), treatment is not as cost-effective or as 
implementable as excavation.   

Those process options retained during the initial screening were evaluated for effectiveness, 
implementability and cost and are discussed in this section.  Table 4-3 summarizes the results for 
this evaluation.   

No Action 

The NCP requires that the no-action alternative be carried through the detailed analysis of 
alternatives.  Under the no-action response, no remedial action is taken.  Soil would be left as is 
without implementing any institutional controls, containment, removal, treatment, or other 
mitigating actions.  Because soil at Parcel D poses a risk to human health and the environment 
under the anticipated future land use scenario, the no-action response would not be an effective 
alternative that meets the requirements of CERCLA.  Because no action is taken, no cost is 
associated with this option.  The no action option will be retained for further evaluation as a 
remedial alternative for comparison purposes only, as required under the NCP. 

Institutional Controls in General 

Institutional controls are legal and administrative mechanisms used to implement land use and 
access restrictions that are used to limit the exposure of future landowner(s) and/or user(s) of the 
property to hazardous substances present on the property, and to ensure the integrity of the 
remedial action.  Institutional controls are required on a property where the selected remedial 
cleanup levels result in contamination remaining at the property above levels that allow for 
unlimited use and unrestricted exposure.  Institutional controls would likely remain in place 
unless the remedial action taken would allow for unrestricted use of the property.  
Implementation of institutional controls includes requirements for monitoring and inspections, 
and reporting to ensure compliance with land use or activity restrictions. 

Legal mechanisms include proprietary controls such as restrictive covenants, negative easements, 
equitable servitudes, and deed notices.  Administrative mechanisms include notices, adopted 
local land use plans and ordinances, construction permitting, or other existing land use 
management systems that are intended to ensure compliance with land use or activity 
restrictions. 

The Navy has determined that it will rely upon proprietary controls in the form of environmental 
restrictive covenants, as provided in the “Memorandum of Agreement Between the United States 
Department of the Navy and the California Department of Toxic Substances Control” and 
attached covenant models (Navy and DTSC 2000) (hereinafter referred to as the “Navy/DTSC 
MOA”).  Appendix J contains the Navy/DTSC MOA. 

More specifically, land use and activity restrictions will be incorporated into two separate legal 
instruments as provided in the Navy/DTSC MOA:  
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1 Restrictive covenants included in one or more Quitclaim Deeds from the Navy to 
the property recipient. 

2 Restrictive covenants included in one or more “Covenant to Restrict Use of 
Property” entered into by the Navy and DTSC as provided in the Navy/DTSC 
MOA and consistent with the substantive provisions of Cal. Code Regs. tit. 22 
§ 67391.1. 

The “Covenant(s) to Restrict Use of Property” will incorporate the land use restrictions into 
environmental restrictive covenants that run with the land and that are enforceable by DTSC 
against future transferees.  The Quitclaim Deed(s) will include the identical land use and activity 
restrictions in environmental restrictive covenants that run with the land and that will be 
enforceable by the Navy against future transferees.  

The activity restrictions in the “Covenant(s) to Restrict Use of Property” and Deeds shall be 
implemented through the Parcel D Risk Management Plan (“Parcel D RMP”) to be prepared by 
the City of San Francisco and approved by the Navy and FFA Signatories.  The Parcel D RMP 
shall be discussed in the Parcel D ROD and shall be attached to and incorporated by reference 
into the Covenant(s) to Restrict Use of Property and Deeds as an enforceable part thereof.  It 
shall specify soil and groundwater management procedures for compliance with the remedy 
selected in the Parcel D ROD.  The Parcel D RMP shall identify the roles of local, state, and 
federal government in administering the Parcel D RMP and shall include, but not be limited to, 
procedures for any necessary sampling and analysis requirements, worker health and safety 
requirements, and any necessary site-specific construction and/or use approvals that may be 
required. 

In addition to being set forth in the Covenant and Deed(s) as described above, restrictions 
applied to specified portions of the property will be described in findings of suitability for 
transfer and findings of suitability for early transfer. 

Access 

The Deed and Covenant shall provide that the Navy and FFA Signatories and their authorized 
agents, employees, contractors and subcontractors shall have the right to enter upon HPS Parcel 
D to conduct investigations, tests, or surveys; inspect field activities; or construct, operate, and 
maintain any response or remedial action as required or necessary under the cleanup program, 
including but not limited to monitoring wells, pumping wells, treatment facilities, and 
cap/containment systems. 

Implementation 

The Navy shall address/describe institutional control implementation and maintenance actions 
including periodic inspections and reporting requirements in the preliminary and final RD reports 
to be developed and submitted to the FFA Signatories for review pursuant to the FFA.  (See 
“Navy Principles and Procedures for Specifying, Monitoring and Enforcement of Land Use 
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Controls and Other Post-ROD Actions” attached to January 16, 2004 Department of Defense 
(DoD) memorandum titled “Comprehensive Environmental Response, Compensation and 
Liability Act [CERCLA] Record of Decision [ROD] and Post-ROD Policy.”)  The preliminary 
and final RD reports are primary documents as provided in Section 7.3 of the FFA. 

Activity Restrictions that Apply Throughout Parcel D 

The following sections describe the institutional control objectives to be achieved through 
activity restrictions throughout Parcel D in order to ensure that any necessary measures to protect 
human health and the environment and the integrity of the remedy have been undertaken. 

Restricted Activities 

The following restricted activities throughout HPS Parcel D must be conducted in accordance 
with the “Covenant(s) to Restrict Use of Property,” Quitclaim Deed(s), the Parcel D RMP, and, 
if required, any other work plan or document approved in accordance with these referenced 
documents: 

• “Land disturbing activity” which includes but is not limited to: (1) excavation of soil, 
(2) construction of roads, utilities, facilities, structures, and appurtenances of any 
kind, (3) demolition or removal of “hardscape” (for example, concrete roadways, 
parking lots, foundations, and sidewalks), (4) any activity that involves movement of 
soil to the surface from below the surface of the land, and (5) any other activity that 
causes or facilitates the movement of known contaminated groundwater. 

• Alteration, disturbance, or removal of any component of a response or cleanup action 
(including but not limited to pump-and-treat facilities, revetment walls and shoreline 
protection, and soil cap/containment systems); groundwater extraction, injection, and 
monitoring wells and associated piping and equipment; or associated utilities. 

• Extraction of groundwater and installation of new groundwater wells. 

• Removal of or damage to security features (for example, locks on monitoring wells, 
survey monuments, fencing, signs, or monitoring equipment and associated pipelines 
and appurtenances). 

Prohibited Activities 

The following activities are prohibited throughout HPS Parcel D: 

• Growing vegetables or fruits in native soil for human consumption. 

• Use of groundwater. 
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Activity Restrictions Relating to VOC Vapors at Specific Locations within Parcel D 

Any proposed construction of enclosed structures must be approved in accordance with the 
“Covenant to Restrict Use of the Property,” Quitclaim Deed, and Parcel D RMP prior to the 
conduct of such activity within the area requiring institutional controls (ARIC) for VOC vapors 
in order to ensure that the risks of potential exposures to VOC vapors are reduced to acceptable 
levels that are adequately protective of human health.  Initially, the ARIC will include all of 
Parcel D.  This can be achieved through engineering controls or other design alternatives that 
meet the specifications set forth in the ROD, RD reports, land use control (LUC) RD report, and 
Parcel D RMP.  The ARIC may be modified by the FFA Signatories as the soil contamination 
areas and groundwater contaminant plumes that are producing unacceptable vapor inhalation 
risks are reduced over time or in response to further soil, vapor, and groundwater sampling and 
analysis for VOCs that establishes that areas now included in the ARIC do not pose an 
unacceptable potential exposure risk to VOC vapors.   

Additional Land Use Restrictions for Areas Designated Open Space, Educational/Cultural, 
and Maritime/Industrial 

The following restricted land uses for property areas designated for open space, 
educational/cultural, and maritime/industrial land uses in the “Hunters Point Shipyard 
Redevelopment Plan” dated July 14, 1997 must be reviewed and approved by the FFA 
Signatories in accordance with the “Covenants to Restrict Use of the Property,” Quitclaim 
Deed(s), and Parcel D RMP prior to use of the property for any of the restricted uses: 

• A residence, including any mobile home or factory built housing, constructed or 
installed for use as residential human habitation,   

• A hospital for humans,  

• A school for persons under 21 years of age, or  

• A daycare facility for children. 

Removal 

Removal is an effective process option for all contaminant groups associated with soil at 
Parcel D and involves removing and transporting contaminated material off site to a permitted 
treatment and disposal facility. To meet land disposal restrictions, some pretreatment such as 
stabilization may be required or preferred so that the most economical disposal option can be 
applied.  Important considerations with the removal and disposal process option include 
excavation volume, fugitive emissions, hauling distance, and type of treatment/disposal facility 
for final deposition.  Excavations will be to a maximum depth of 10 feet for industrial and 
residential land use and to a maximum depth of two feet for recreational land use.  The 
excavation cleanup criteria would be specific to the reuse type and analyte-specific remediation 
goals specified in Section 4.1.1.1. 
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DRAFT ENVIRONMENTAL RESTORATION RECORD INDEX - UPDATE (SORTED BY RECORD DATE/RECORD NUMBER)

HUNTER'S POINT

PARCELS D, D-1, UC-1

UIC No.  / Rec. No.

Record Type
Contr./Guid. No.
Approx. # Pages

Prc. Date
Record Date
CTO No.
EPA Cat. #

Author Affil.
Author
Recipient Affil.
Recipient

Doc. Control No.

Subject/Comments Classification Sites

Location
SWDIV Box No(s)
CD No.

FRC Accession No.
FRC Warehouse

FRC Box No(s)

SUBMISSION OF PROPOSED SCHEDULES, 
PARCELS A, B, C, D, E AND ASSUMPTIONS; 
INTERIM ACTION SCHEDULES FOR 
OPERABLE UNIT (OU) II AND GROUP V 
SITES

NONE

11-18-1999
10-16-1992

00.0

NAVFAC - EFA 
WEST
MIGUEL, M.
 
TAKATA, K.

CORRESPONDENC
E
NONE
17

N00217 /  002566
SER 1811WW/L3023

ADMIN RECORD GROUP V
OU 0002
PARCEL A
PARCEL B
PARCEL C
PARCEL D
PARCEL E

FRC - PERRIS
 
IMAGED
HPNT_003

181-07-0027
30093199

BOX 0040

POINT BY POINT RESPONSE TO AGENCIES' 
COMMENTS, REVISED SCHEDULING 
ASSUMPTIONS, REVISED SCHEDULES FOR 
PARCELS A, B, C, D, E

NONE

11-18-1999
12-04-1992

00.0

NAVFAC - EFA 
WEST
G. KATZ
U.S. EPA - SAN 
FRANCISCO
K. TAKATA

CORRESPONDENC
E
NONE
21

N00217 /  002582
EFAW SER 
1811WW/L3107

ADMIN RECORD PARCEL A
PARCEL B
PARCEL C
PARCEL D
PARCEL E

FRC - PERRIS
 
IMAGED
HPNT_014

181-07-0027
30093199

BOX 0040

REMEDIAL INVESTIGATION (RI)/FEASIBILITY 
STUDY (FS) FIELD WORK AND ANALYSIS 
WORK PLAN00276

08-30-2000
11-30-1993

PRC 
ENVIRONMENTAL 
MANAGEMENT
 
NAVFAC - 
SOUTHWEST 
DIVISION
 

CORRESPONDENC
E
N62474-88-D-5086
74

N00217 /  000127
NONE

ADMIN RECORD
INFO REPOSITORY

PARCEL B
PARCEL C
PARCEL D
PARCEL E

FRC - PERRIS
 
IMAGED
HPNT_001

181-07-0027
30093199

BOX 0002

COMMENTS ON SITE INSPECTION (SI) DATA 
PRESENTATION PARCEL D VOLUMES II 
AND IIINONE

11-18-1999
01-03-1994

00.0

U.S. EPA
 
 
 

CORRESPONDENC
E
NONE
4

N00217 /  002938
NONE

ADMIN RECORD PARCEL D FRC - PERRIS
 
IMAGED
HPNT_004

181-07-0027
30093199

BOX 0047
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UIC No.  / Rec. No.

Record Type
Contr./Guid. No.
Approx. # Pages

Prc. Date
Record Date
CTO No.
EPA Cat. #

Author Affil.
Author
Recipient Affil.
Recipient

Doc. Control No.

Subject/Comments Classification Sites

Location
SWDIV Box No(s)
CD No.

FRC Accession No.
FRC Warehouse

FRC Box No(s)

COMMENTS ON SITE INSPECTION (SI) DATA 
PRESENTATIONS FOR PARCELS D AND E, 
VOLUME INONE

11-18-1999
01-31-1994

00.0

U.S. EPA
 
 
 

CORRESPONDENC
E
NONE
2

N00217 /  002942
NONE

ADMIN RECORD PARCEL D
PARCEL E

FRC - PERRIS
 
IMAGED
HPNT_004

181-07-0027
30093199

BOX 0047

SUBMISSION OF MEETING MINUTES FOR 
PARCEL D VOLUMES I AND II/III DATA 
PRESENTATION MEETINGS AND SUMMARY 
RI WORK PLAN (WP)

NONE

11-18-1999
02-01-1994

00.0

HARDING 
LAWSON 
ASSOCIATES
 
 
 

CORRESPONDENC
E
NONE
10

N00217 /  002943
NONE

ADMIN RECORD PARCEL D FRC - PERRIS
 
IMAGED
HPNT_004

181-07-0027
30093199

BOX 0047

DRAFT PARCEL D SITE INSPECTION (SI) 
REPORT VOLUME I: TEXT, TABLES, PLATES

NONE

11-18-1999
02-22-1994

00.0

HARDING 
LAWSON 
ASSOCIATES
 
 
 

REPORT
NONE
224

N00217 /  002918
NONE

ADMIN RECORD PARCEL D FRC - PERRIS
 
IMAGED
HPNT_003

181-07-0027
30093199

BOX 0046

DRAFT PARCEL D SITE INSPECTION (SI) 
REPORT VOLUME II: APPENDICES A THRU F

NONE

11-18-1999
02-22-1994

00.0

HARDING 
LAWSON 
ASSOCIATES
 
 
 

REPORT
NONE
599

N00217 /  002919
NONE

ADMIN RECORD PARCEL D FRC - PERRIS
 
IMAGED
HPNT_003

181-07-0027
30093199

BOX 0046

DRAFT PARCEL D SITE INSPECTION (SI) 
REPORT VOLUME III: APPENDICES G THRU J

NONE

11-18-1999
02-22-1994

00.0

HARDING 
LAWSON 
ASSOCIATES
 
 
 

REPORT
NONE
382

N00217 /  002920
NONE

ADMIN RECORD PARCEL D FRC - PERRIS
 
IMAGED
HPNT_003

181-07-0027
30093199

BOX 0047

COMMENTS ON DRAFT PARCEL D SITE 
INSPECTION REPORT (SI)

NONE

11-18-1999
03-24-1994

00.0

U.S. EPA
 
 
 

CORRESPONDENC
E
NONE
14

N00217 /  002957
NONE

ADMIN RECORD PARCEL D FRC - PERRIS
 
IMAGED
HPNT_004

181-07-0027
30093199

BOX 0047

Wednesday, May 06, 2009 Page 2 of 120



UIC No.  / Rec. No.

Record Type
Contr./Guid. No.
Approx. # Pages
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COMMENTS ON DRAFT PARCEL D SITE 
INSPECTION REPORT (SI)

NONE

11-18-1999
04-08-1994

00.0

CRWQCB - 
OAKLAND
B. SMITH
DTSC - BERKELEY
C. SHABAHARI

CORRESPONDENC
E
NONE
2

N00217 /  003096
NONE

ADMIN RECORD PARCEL D FRC - PERRIS
 
IMAGED
HPNT_008

181-07-0027
30093199

BOX 0052

COMMENTS ON PARCEL D SITE 
INSPECTION REPORT (SI)

NONE

11-18-1999
04-15-1994

00.0

DTSC
 
 
 

CORRESPONDENC
E
NONE
5

N00217 /  002963
NONE

ADMIN RECORD PARCEL D FRC - PERRIS
 
IMAGED
HPNT_004

181-07-0027
30093199

BOX 0048

SUBMISSION OF SITE ASSESSMENT 
REPORT, POTENTIALLY CONTAMINATED 
SITES, PARCELS B,  C,  D AND ENONE

11-18-1999
04-15-1994

00.0

NAVY
 
 
 

CORRESPONDENC
E
NONE
3

N00217 /  002975
NONE

ADMIN RECORD PARCEL B
PARCEL C
PARCEL D
PARCEL E

FRC - PERRIS
 
IMAGED
HPNT_004

181-07-0027
30093199

BOX 0048

FINAL SITE ASSESSMENT REPORT, 
POTENTIALLY CONTAMINATED SITES, 
PARCELS B, C, D, AND ENONE

11-18-1999
04-15-1994

00.0

PRC 
ENVIRONMENTAL 
MANAGEMENT
 
 
 

REPORT
NONE
282

N00217 /  003027
NONE

ADMIN RECORD PARCEL B
PARCEL C
PARCEL D
PARCEL E

FRC - PERRIS
 
IMAGED
HPNT_004

181-07-0027
30093199

BOX 0050

SUBMISSION OF DRAFT FINAL PARCEL D 
SITE INSPECTION REPORT (SI) (VOLUME I-
III OF III) (SEE AR #2995 -VOLUME I, 2996 - 
VOLUME II AND 2997 - VOLUME III)

NONE

11-18-1999
05-27-1994

00.0

NAVY
 
 
 

CORRESPONDENC
E
NONE
3

N00217 /  002994
NONE

ADMIN RECORD PARCEL D FRC - PERRIS
 
IMAGED
HPNT_004

181-07-0027
30093199

BOX 0049

DRAFT FINAL PARCEL D SITE INSPECTION 
REPORT (SI), VOLUME I: TEXT, TABLES, 
AND PLATES (SEE AR #2996 - VOLUME II 
AND 2997 - VOLUME III)

NONE

11-18-1999
05-30-1994

00.0

HARDING 
LAWSON 
ASSOCIATES
 
 
 

REPORT
NONE
265

N00217 /  002995
NONE

ADMIN RECORD PARCEL D FRC - PERRIS
 
IMAGED
HPNT_004

181-07-0027
30093199

BOX 0049
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DRAFT FINAL PARCEL D SITE INSPECTION 
REPORT (SI), VOLUME II: APPENDICES A-F 
(SEE AR #2995 - VOLUME I AND 2997 - 
VOLUME III)

NONE

11-18-1999
05-30-1994

00.0

HARDING 
LAWSON 
ASSOCIATES
 
 
 

REPORT
NONE
600

N00217 /  002996
NONE

ADMIN RECORD PARCEL D FRC - PERRIS
 
IMAGED
HPNT_004

181-07-0027
30093199

BOX 0049

DRAFT FINAL PARCEL D SITE INSPECTION 
REPORT (SI), VOLUME III: APPENDICES G-M 
(SEE AR #2995 - VOLUME I AND 2996 - 
VOLUME II)

NONE

11-18-1999
05-30-1994

00.0

HARDING 
LAWSON 
ASSOCIATES
 
 
 

REPORT
NONE
436

N00217 /  002997
NONE

ADMIN RECORD PARCEL D FRC - PERRIS
 
IMAGED
HPNT_004

181-07-0027
30093199

BOX 0049

COMMENTS ON SITE INVESTIGATION (SI) 
REPORTS FOR PARCELS C,  D, AND E (SITE 
INVESTIGATION REPORTS FOR PARCELS 
C, D, AND E WERE NOT SUBMITTED TO THE 
ADMINISTRATIVE RECORD)

NONE

11-18-1999
06-03-1994

00.0

ARC
D. MEYERS
NAVFAC - EFA 
WEST
W. RADZEVICH

CORRESPONDENC
E
NONE
17

N00217 /  003000
NONE

ADMIN RECORD PARCEL C
PARCEL D
PARCEL E

FRC - PERRIS
 
IMAGED
HPNT_008

181-07-0027
30093199

BOX 0049

COMMENTS ON THE FINAL SITE 
ASSESSMENT REPORT, POTENTIALLY 
CONTAMINATED SITES PARCELS B, C, D, 
AND E

NONE

11-18-1999
06-24-1994

00.0

U.S. EPA - SAN 
FRANCISCO
A. MANGELSDORF
NAVFAC - EFA 
WEST
R. POWELL

CORRESPONDENC
E
NONE
3

N00217 /  003029
NONE

ADMIN RECORD PARCEL B
PARCEL C
PARCEL D
PARCEL E

FRC - PERRIS
 
IMAGED
HPNT_008

181-07-0027
30093199

BOX 0051

CONFIRMATION OF EXTENSION FOR 
REVIEW AND COMMENT ON DRAFT FINAL 
PARCEL D SITE INSPECTION REPORT (SI)NONE

11-18-1999
06-28-1994

00.0

U.S. EPA - SAN 
FRANCISCO
A. MANGELSDORF
NAVFAC - EFA 
WEST
W. RADZEVICH

CORRESPONDENC
E
NONE
2

N00217 /  003007
NONE

ADMIN RECORD PARCEL D FRC - PERRIS
 
IMAGED
HPNT_008

181-07-0027
30093199

BOX 0050

COMMENTS ON THE FINAL SITE 
ASSESSMENT REPORT, POTENTIALLY 
CONTAMINATED SITES PARCELS B, C, D, 
AND E

NONE

11-18-1999
07-05-1994

00.0

DTSC - BERKELEY
C. SHABAHARI
NAVFAC - EFA 
WEST
R. POWELL

CORRESPONDENC
E
NONE
2

N00217 /  003030
NONE

ADMIN RECORD PARCEL B
PARCEL C
PARCEL D
PARCEL E

FRC - PERRIS
 
IMAGED
HPNT_008

181-07-0027
30093199

BOX 0051
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ADDITIONAL COMMENTS ON THE DRAFT 
FINAL PARCEL D SITE INSPECTION 
REPORT (SI)NONE

11-18-1999
07-11-1994

00.0

DTSC - BERKELEY
C. SHABAHARI
NAVFAC - EFA 
WEST
R. POWELL

CORRESPONDENC
E
NONE
2

N00217 /  003031
NONE

ADMIN RECORD PARCEL D FRC - PERRIS
 
IMAGED
HPNT_008

181-07-0027
30093199

BOX 0051

COMMENTS ON THE PARCEL D DRAFT 
FINAL SITE INSPECTION REPORT (SI)

NONE

11-18-1999
07-14-1994

00.0

U.S. EPA - SAN 
FRANCISCO
A. MANGELSDORF
NAVFAC - EFA 
WEST
W. RADZEVICH

CORRESPONDENC
E
NONE
25

N00217 /  003014
NONE

ADMIN RECORD PARCEL D FRC - PERRIS
 
IMAGED
HPNT_008

181-07-0027
30093199

BOX 0050

COMMENTS ON THE DRAFT FINAL, PARCEL 
D SITE INSPECTION (SI)

NONE

11-18-1999
07-22-1994

00.0

ARMS CONTROL 
RESEARCH 
CENTER
D. MEYERS
NAVFAC - EFA 
WEST
W. RADZEVICH

CORRESPONDENC
E
NONE
11

N00217 /  003319
NONE

ADMIN RECORD
INFO REPOSITORY

PARCEL D FRC - PERRIS
 
IMAGED
HPNT_016

181-07-0027
30093199

BOX 0056

RESPONSE TO COMMENTS DRAFT SITE 
INSPECTION (SI) REPORT, PARCEL C, D, 
AND E AND DRAFT FINAL SITE INSPECTION 
REPORT, PARCEL D

NONE

11-18-1999
08-19-1994

00.0

NAVFAC - EFA 
WEST
R. POWELL
ARMS CONTROL 
RESEARCH 
CENTER
D. MEYERS

CORRESPONDENC
E
NONE
2

N00217 /  003039
EFAW SER 
09ER1WR/L4360

ADMIN RECORD PARCEL C
PARCEL D
PARCEL E

FRC - PERRIS
 
IMAGED
HPNT_008

181-07-0027
30093199

BOX 0051

RESPONSE TO COMMENTS ON FINAL SITE 
ASSESSMENT REPORT, POTENTIALLY 
COMTAMINATED SITES PARCELS B, C, D, 
AND E

NONE

11-18-1999
11-21-1994

00.0

NAVFAC - EFA 
WEST
R. POWELL
VARIOUS 
AGENCIES
 

CORRESPONDENC
E
NONE
8

N00217 /  003059
EFAW SER 
09ER1DS/L5054

ADMIN RECORD PARCEL B
PARCEL C
PARCEL D
PARCEL E

FRC - PERRIS
 
IMAGED
HPNT_008

181-07-0027
30093199

BOX 0051
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SUBMISSION OF DRAFT ADDENDUM TO 
THE FACILITY GROUNDWATER 
MONITORING PLAN FOR PARCELS B, D, 
AND E (W/OUT ENCLOSURE)

NONE

11-18-1999
08-07-1995

00.0

NAVFAC - EFA 
WEST
R. POWELL
VARIOUS 
AGENCIES
 

CORRESPONDENC
E
NONE
3

N00217 /  003132
EFAW SER 
1832.1WM/15201

ADMIN RECORD PARCEL B
PARCEL D
PARCEL E

FRC - PERRIS
 
IMAGED
HPNT_008

181-07-0027
30093199

BOX 0053

FINAL FACILITY-WIDE GROUNDWATER 
MONITORING PLAN [INCLUDES PUBLIC 
SUMMARY]00026

11-18-1999
04-05-1996

00.0

PRC 
ENVIRONMENTAL 
MANAGEMENT
J. SICKLES
NAVFAC - EFA 
WEST
R. POWELL

REPORT
N62474-94-D-7609
383

N00217 /  003234
NONE

ADMIN RECORD BASEWIDE
PARCEL B
PARCEL C
PARCEL D
PARCEL E

FRC - PERRIS
 
IMAGED
HPNT_016

181-07-0027
30093199

BOX 0054

DRAFT OPERABLE UNIT II (OU2) ANNUAL 
GROUNDWATER MONITORING REPORT 
[INCLUDES PUBLIC SUMMARY]00244

11-18-1999
05-22-1996

00.0

HARDING 
LAWSON 
ASSOCIATES
J. FENTON
NAVFAC - EFA 
WEST
R. POWELL

REPORT
N62474-88-D-5086
437

N00217 /  003268
HLA PROJ NO. 
11400 1004

ADMIN RECORD 006
008
009
010
PARCEL B
PARCEL D

FRC - PERRIS
 
IMAGED
HPNT_016

181-07-0027
30093199

BOX 0055

TECHNICAL MEMORANDUM (TM), REVIEW 
OF POLYCHLORINATED BIPHENYL (PCB) 
OCCURRENCES IN SOIL AND 
GROUNDWATER - 31 MAY 1996 (HARDING 
LAWSON ASSOCIATES).  ***COMMENTS:  5 
PLAN SHEETS***

00142

11-18-1999
06-05-1996

00.0

PRC 
ENVIRONMENTAL 
MANAGEMENT
J. SICKLES
NAVFAC - EFA 
WEST
R. POWELL

REPORT
N62474-88-D-5086
54

N00217 /  003294
NONE

ADMIN RECORD PARCEL B
PARCEL C
PARCEL D
PARCEL E

FRC - PERRIS
 
IMAGED
HPNT_025

181-07-0027
30093199

BOX 0056

SUBMISSION OF TECHNICAL 
MEMORANDUM (TM), REVIEW OF 
POLYCHLORINATED BIPHENYL (PCB) 
OCCURRENCES IN SOIL AND 
GROUNDWATER (SEE AR #3294 - 
TECHNICAL MEMORANDUM)

00142

11-18-1999
06-26-1996

00.0

NAVFAC - EFA 
WEST
R. POWELL
VARIOUS 
AGENCIES
 

CORRESPONDENC
E
N62474-88-D-5086
3

N00217 /  003293
EFAW SER 
1832/L6282

ADMIN RECORD PARCEL B
PARCEL C
PARCEL D
PARCEL E

FRC - PERRIS
 
IMAGED
HPNT_025

181-07-0027
30093199

BOX 0056
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SUBMISSION OF DRAFT REPORT, PARCEL 
D REMEDIAL INVESTIGATION (RI), 
VOLUMES 1 THROUGH 25 - 28 JUNE 1996CTO 0005

11-18-1999
06-28-1996

00.0

NAVFAC - EFA 
WEST
POWELL, R.
U.S. EPA - SAN 
FRANCISCO, CA
COOK, A.

CORRESPONDENC
E
N62474-94-D-7609
2

N00217 /  003295
NONE

ADMIN RECORD
INFO REPOSITORY

PARCEL D NAVFAC 
SOUTHWEST - BLDG. 
1
BX-011
 
 

DRAFT REPORT, PARCEL D REMEDIAL 
INVESTIGATION (RI), VOLUME I - TEXT.  
***COMMENTS:  REMOVED***CTO 0005

11-18-1999
06-28-1996

00.0

PRC 
ENVIRONMENTAL 
MANAGEMENT
SICKLES, J.
NAVFAC - EFA 
WEST
RADZEVICH, W.

REPORT
N62474-94-D-7609
750

N00217 /  003296
NONE

REMOVED PARCEL D BECHTEL NATIONAL
PW - 45359685
 
 

DRAFT REPORT, PARCEL D REMEDIAL 
INVESTIGATION (RI), VOLUME II - TEXT.  
***COMMENTS:  REMOVED***CTO 0005

11-18-1999
06-28-1996

00.0

PRC 
ENVIRONMENTAL 
MANAGEMENT
SICKLES, J.
NAVFAC - EFA 
WEST
RADZEVICH, W.

REPORT
N62474-94-D-7609
750

N00217 /  003297
NONE

REMOVED PARCEL D BECHTEL NATIONAL
PW - 45359685
 
 

DRAFT REPORT, PARCEL D REMEDIAL 
INVESTIGATION (RI), VOLUME III - TABLES.  
***COMMENTS:  REMOVED***CTO 0005

11-18-1999
06-28-1996

00.0

PRC 
ENVIRONMENTAL 
MANAGEMENT
SICKLES, J.
NAVFAC - EFA 
WEST
RADZEVICH, W.

REPORT
N62474-94-D-7609
750

N00217 /  003298
NONE

REMOVED PARCEL D BECHTEL NATIONAL
PW - 45359685
 
 

DRAFT REPORT, PARCEL D REMEDIAL 
INVESTIGATION (RI), VOLUME IV - TABLES.  
***COMMENTS:  REMOVED***CTO 0005

11-18-1999
06-28-1996

00.0

PRC 
ENVIRONMENTAL 
MANAGEMENT
SICKLES, J.
NAVFAC - EFA 
WEST
RADZEVICH, W.

REPORT
N62474-94-D-7609
750

N00217 /  003299
NONE

REMOVED PARCEL D BECHTEL NATIONAL
PW - 45359685
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DRAFT REPORT, PARCEL D REMEDIAL 
INVESTIGATION (RI), VOLUME V - TABLES.  
***COMMENTS:  REMOVED***CTO 0005

11-18-1999
06-28-1996

00.0

PRC 
ENVIRONMENTAL 
MANAGEMENT
SICKLES, J.
NAVFAC - EFA 
WEST
RADZEVICH, W.

REPORT
N62474-94-D-7609
750

N00217 /  003300
NONE

REMOVED PARCEL D BECHTEL NATIONAL
PW - 45359685
 
 

DRAFT REPORT, PARCEL D REMEDIAL 
INVESTIGATION (RI), VOLUME VI - 
FIGURES.  ***COMMENTS:  REMOVED***CTO 0005

11-18-1999
06-28-1996

00.0

PRC 
ENVIRONMENTAL 
MANAGEMENT
SICKLES, J.
NAVFAC - EFA 
WEST
RADZEVICH, W.

REPORT
N62474-94-D-7609
750

N00217 /  003301
NONE

REMOVED PARCEL D BECHTEL NATIONAL
PW - 45359685
 
 

DRAFT REPORT, PARCEL D REMEDIAL 
INVESTIGATION (RI), VOLUME VII - 
FIGURES.  ***COMMENTS:  REMOVED***CTO 0005

11-18-1999
06-28-1996

00.0

PRC 
ENVIRONMENTAL 
MANAGEMENT
SICKLES, J.
NAVFAC - EFA 
WEST
RADZEVICH, W.

REPORT
N62474-94-D-7609
750

N00217 /  003302
NONE

REMOVED PARCEL D BECHTEL NATIONAL
PW - 45359685
 
 

DRAFT REPORT, PARCEL D REMEDIAL 
INVESTIGATION (RI), VOLUME VIII - 
FIGURES.  ***COMMENTS:  REMOVED***CTO 0005

11-18-1999
06-28-1996

00.0

PRC 
ENVIRONMENTAL 
MANAGEMENT
SICKLES, J.
NAVFAC - EFA 
WEST
RADZEVICH, W.

REPORT
N62474-94-D-7609
750

N00217 /  003303
NONE

REMOVED PARCEL D BECHTEL NATIONAL
PW - 45359685
 
 

DRAFT REPORT, PARCEL D REMEDIAL 
INVESTIGATION (RI), VOLUME VIIIA - 
FIGURES.  ***COMMENTS:  REMOVED***CTO 0005

11-18-1999
06-28-1996

00.0

PRC 
ENVIRONMENTAL 
MANAGEMENT
SICKLES, J.
NAVFAC - EFA 
WEST
RADZEVICH, W.

REPORT
N62474-94-D-7609
750

N00217 /  003304
NONE

REMOVED PARCEL D BECHTEL NATIONAL
PW - 45359685
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Prc. Date
Record Date
CTO No.
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Author
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DRAFT REPORT, PARCEL D REMEDIAL 
INVESTIGATION (RI), VOLUME VIIIB - 
FIGURES.  ***COMMENTS:  REMOVED***CTO 0005

11-18-1999
06-28-1996

00.0

PRC 
ENVIRONMENTAL 
MANAGEMENT
SICKLES, J.
NAVFAC - EFA 
WEST
RADZEVICH, W.

REPORT
N62474-94-D-7609
750

N00217 /  003305
NONE

REMOVED PARCEL D BECHTEL NATIONAL
PW - 45359685
 
 

DRAFT REPORT, PARCEL D REMEDIAL 
INVESTIGATION (RI), VOLUME VIIIC - 
FIGURES.  ***COMMENTS:  REMOVED***CTO 0005

11-18-1999
06-28-1996

00.0

PRC 
ENVIRONMENTAL 
MANAGEMENT
SICKLES, J.
NAVFAC - EFA 
WEST
RADZEVICH, W.

REPORT
N62474-94-D-7609
750

N00217 /  003306
NONE

REMOVED PARCEL D BECHTEL NATIONAL
PW - 45359685
 
 

DRAFT REPORT, PARCEL D REMEDIAL 
INVESTIGATION (RI), VOLUME VIIID - 
FIGURES.  ***COMMENTS:  REMOVED***CTO 0005

11-18-1999
06-28-1996

00.0

PRC 
ENVIRONMENTAL 
MANAGEMENT
SICKLES, J.
NAVFAC - EFA 
WEST
RADZEVICH, W.

REPORT
N62474-94-D-7609
750

N00217 /  003307
NONE

REMOVED PARCEL D BECHTEL NATIONAL
PW - 45359685
 
 

DRAFT REPORT, PARCEL D REMEDIAL 
INVESTIGATION (RI), VOLUME VIIIE - 
FIGURES.  ***COMMENTS:  REMOVED***CTO 0005

11-18-1999
06-28-1996

00.0

PRC 
ENVIRONMENTAL 
MANAGEMENT
SICKLES, J.
NAVFAC - EFA 
WEST
RADZEVICH, W.

REPORT
N62474-94-D-7609
750

N00217 /  003308
NONE

REMOVED PARCEL D BECHTEL NATIONAL
PW - 45359685
 
 

DRAFT REPORT, PARCEL D REMEDIAL 
INVESTIGATION (RI), VOLUME IX - 
APPENDICES A - I.  ***COMMENTS:  
REMOVED***

CTO 0005

11-18-1999
06-28-1996

00.0

PRC 
ENVIRONMENTAL 
MANAGEMENT
SICKLES, J.
NAVFAC - EFA 
WEST
RADZEVICH, W.

REPORT
N62474-94-D-7609
750

N00217 /  003309
NONE

REMOVED PARCEL D BECHTEL NATIONAL
PW - 45359685
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Author
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FRC Warehouse

FRC Box No(s)

DRAFT REPORT, PARCEL D REMEDIAL 
INVESTIGATION (RI), VOLUME X - 
APPENDICES J - L.  ***COMMENTS:  
REMOVED***

CTO 0005

11-18-1999
06-28-1996

00.0

PRC 
ENVIRONMENTAL 
MANAGEMENT
SICKLES, J.
NAVFAC - EFA 
WEST
RADZEVICH, W.

REPORT
N62474-94-D-7609
750

N00217 /  003310
NONE

REMOVED PARCEL D BECHTEL NATIONAL
PW - 45359685
 
 

DRAFT REPORT, PARCEL D REMEDIAL 
INVESTIGATION (RI), VOLUME XI - 
APPENDIX M.  ***COMMENTS:  REMOVED***CTO 0005

11-18-1999
06-28-1996

00.0

PRC 
ENVIRONMENTAL 
MANAGEMENT
SICKLES, J.
NAVFAC - EFA 
WEST
RADZEVICH, W.

REPORT
N62474-94-D-7609
750

N00217 /  003311
NONE

REMOVED PARCEL D BECHTEL NATIONAL
PW - 45359685
 
 

DRAFT REPORT, PARCEL D REMEDIAL 
INVESTIGATION (RI), VOLUME XII - 
APPENDIX M.  ***COMMENTS:  REMOVED***CTO 0005

11-18-1999
06-28-1996

00.0

PRC 
ENVIRONMENTAL 
MANAGEMENT
SICKLES, J.
NAVFAC - EFA 
WEST
RADZEVICH, W.

REPORT
N62474-94-D-7609
750

N00217 /  003312
NONE

REMOVED PARCEL D BECHTEL NATIONAL
PW - 45359685
 
 

DRAFT REPORT, PARCEL D REMEDIAL 
INVESTIGATION (RI), VOLUME X III - 
APPENDIX M.  ***COMMENTS:  REMOVED***CTO 0005

11-18-1999
06-28-1996

00.0

PRC 
ENVIRONMENTAL 
MANAGEMENT
SICKLES, J.
NAVFAC - EFA 
WEST
RADZEVICH, W.

REPORT
N62474-94-D-7609
750

N00217 /  003313
NONE

REMOVED PARCEL D BECHTEL NATIONAL
PW - 45359685
 
 

DRAFT REPORT, PARCEL D REMEDIAL 
INVESTIGATION (RI), VOLUME XIV - 
APPENDIX N.  ***COMMENTS:  REMOVED***CTO 0005

11-18-1999
06-28-1996

00.0

PRC 
ENVIRONMENTAL 
MANAGEMENT
SICKLES, J.
NAVFAC - EFA 
WEST
RADZEVICH, W.

REPORT
N62474-94-D-7609
750

N00217 /  003314
NONE

REMOVED PARCEL D BECHTEL NATIONAL
PW - 45359685
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DRAFT REPORT, PARCEL D REMEDIAL 
INVESTIGATION (RI), VOLUME XV - 
APPENDIX N.  ***COMMENTS:  REMOVED***CTO 0005

11-18-1999
06-28-1996

00.0

PRC 
ENVIRONMENTAL 
MANAGEMENT
SICKLES, J.
NAVFAC - EFA 
WEST
RADZEVICH, W.

REPORT
N62474-94-D-7609
750

N00217 /  003315
NONE

REMOVED PARCEL D BECHTEL NATIONAL
PW - 45359685
 
 

DRAFT REPORT, PARCEL D REMEDIAL 
INVESTIGATION (RI), VOLUME XVI - 
APPENDIX N.  ***COMMENTS:  REMOVED***CTO 0005

11-18-1999
06-28-1996

00.0

PRC 
ENVIRONMENTAL 
MANAGEMENT
SICKLES, J.
NAVFAC - EFA 
WEST
RADZEVICH, W.

REPORT
N62474-94-D-7609
750

N00217 /  003316
NONE

REMOVED PARCEL D BECHTEL NATIONAL
PW - 45359685
 
 

DRAFT REPORT, PARCEL D REMEDIAL 
INVESTIGATION (RI), VOLUME XVII - 
APPENDIX N.  ***COMMENTS:  REMOVED***CTO 0005

11-18-1999
06-28-1996

00.0

PRC 
ENVIRONMENTAL 
MANAGEMENT
SICKLES, J.
NAVFAC - EFA 
WEST
RADZEVICH, W.

REPORT
N62474-94-D-7609
750

N00217 /  003317
NONE

REMOVED PARCEL D BECHTEL NATIONAL
PW - 45359685
 
 

DRAFT REPORT, PARCEL D REMEDIAL 
INVESTIGATION (RI), VOLUME XVIII - 
APPENDIX N.  ***COMMENTS:  REMOVED***CTO 0005

11-18-1999
06-28-1996

00.0

PRC 
ENVIRONMENTAL 
MANAGEMENT
SICKLES, J.
NAVFAC - EFA 
WEST
RADZEVICH, W.

REPORT
N62474-94-D-7609
750

N00217 /  003318
NONE

REMOVED PARCEL D BECHTEL NATIONAL
PW - 45359685
 
 

SUBMISSION OF PUBLIC SUMMARY AND 
RESTORATION ADVISORY BOARD (RAB) 
IMPACT SUMMARY FOR PARCEL D 
REMEDIAL INVESTIGATION (RI) DRAFT 
REPORT (W/ ENCLOSURE)

NONE

11-18-1999
07-19-1996

00.0

NAVFAC - EFA 
WEST
R. POWELL
VARIOUS 
AGENCIES
 

CORRESPONDENC
E
NONE
6

N00217 /  003339
EFAW SER 
1832.2/L6308

ADMIN RECORD
INFO REPOSITORY

PARCEL D FRC - PERRIS
 
IMAGED
HPNT_028

181-07-0027
30093199

BOX 0056
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Author
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FRC Warehouse

FRC Box No(s)

SUBMISSION OF THE DRAFT 
CONSTRUCTION SUMMARY REPORT FOR 
THE PICKLING AND PLATE YARD REMOVAL 
ACTION (RM), VOLUMES I-II OF II (W/OUT 
ENCLOSURE).  ***COMMENTS:  SEE AR 
#3349 - DRAFT CONSTRUCTION SUMMARY 
REPORT, VOLUME I AND 3350 - DRAFT 
CONSTRUCTION SUMMARY REPORT, 
VOLUME II***

00245

11-18-1999
07-31-1996

00.0

NAVFAC - EFA 
WEST
R. POWELL
VARIOUS 
AGENCIES
 

CORRESPONDENC
E
N62474-88-D-5086
3

N00217 /  003348
EFAW SER 
1832.2/L6317

ADMIN RECORD 009
PARCEL D

FRC - PERRIS
 
IMAGED
HPNT_025

181-07-0027
30093199

BOX 0056

DRAFT CONSTRUCTION SUMMARY 
REPORT FOR THE PICKLING AND PLATE 
YARD REMOVAL ACTION (RM), VOLUME I - 
TEXT, TABLES, AND PLATES (VOLUMES I-II 
OF II ) (SEE AR #3350 - VOLUME II)

00245

11-18-1999
07-31-1996

00.0

HARDING 
LAWSON 
ASSOCIATES
N. SAMHOURI
NAVFAC - EFA 
WEST
R. POWELL

REPORT
N62474-88-D-5086
500

N00217 /  003349
NONE

ADMIN RECORD 009
PARCEL D

NAVFAC 
SOUTHWEST - BLDG. 
110
BX-002
 
 

DRAFT CONSTRUCTION SUMMARY 
REPORT FOR THE PICKLING AND PLATE 
YARD REMOVAL ACTION (RM), VOLUME II - 
APPENDICES (VOLUMES I-II OF II ) (SEE AR 
#3349 - VOLUME I)

00245

11-18-1999
07-31-1996

00.0

HARDING 
LAWSON 
ASSOCIATES
N. SAMHOURI
NAVFAC - EFA 
WEST
R. POWELL

REPORT
N62474-88-D-5086
500

N00217 /  003350
NONE

ADMIN RECORD 009
PARCEL D

NAVFAC 
SOUTHWEST - BLDG. 
110
BX-002
 
 

REQUEST FOR IDENTIFICATION OF STATE 
APPLICABLE OR RELEVANT AND 
APPROPRIATE REQUIREMENTS (ARAR) 
FOR PARCEL D FEASIBILITY STUDY (FS)

NONE

11-18-1999
08-30-1996

00.0

NAVFAC - EFA 
WEST
R. POWELL
DTSC - BERKELEY
C. SHABAHARI

CORRESPONDENC
E
NONE
39

N00217 /  003360
EFAW SER 
1832/L6353

INFO REPOSITORY PARCEL D FRC - PERRIS
 
IMAGED
HPNT_008

181-07-0027
30093199

BOX 0056

REVISED DATE FOR SUBMISSION OF THE 
DRAFT FINAL PARCEL D REMEDIAL 
INVESTIGATION (RI) REPORT TO 25 
OCTOBER 1996

NONE

11-18-1999
09-18-1996

00.0

NAVFAC - EFA 
WEST
R. POWELL
VARIOUS 
AGENCIES
 

CORRESPONDENC
E
NONE
1

N00217 /  003367
EFAW SER 
1832.2/L6376

ADMIN RECORD PARCEL D FRC - PERRIS
 
IMAGED
HPNT_008

181-07-0027
30093199

BOX 0057
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SUBMISSION OF DRAFT PARCEL D 
FEASIBILITY STUDY (FS), VOLUMES I AND 
II - 26 SEPTEMBER 1996 [W/OUT 
ENCLOSURE] (SEE AR #585 - REVISED 
DRAFT FS, #3370 - DRAFT FS - VOLUME I, 
AND #3371 - DRAFT FS - VOLUME II)

NONE

11-18-1999
09-26-1996

00.0

NAVFAC - EFA 
WEST
R. POWELL
VARIOUS 
AGENCIES
 

CORRESPONDENC
E
NONE
2

N00217 /  003369
SER 1832.2/L6380

ADMIN RECORD PARCEL D NAVFAC 
SOUTHWEST - BLDG. 
1
BX-012
 
 

DRAFT REPORT, PARCEL D FEASIBILITY 
STUDY (FS), VOLUME I OF II, TEXT (SEE AR 
#3371 -  VOLUME II AND AR #585 - REVISED 
DRAFT FS)

00005

11-18-1999
09-26-1996

00.0

LEVINE-FRICKE
M. KNOX
NAVFAC - EFA 
WEST
 

REPORT
N62474-94-D-7609
277

N00217 /  003370
EFAW SER 
1832.2/L6380

ADMIN RECORD PARCEL D FRC - PERRIS
 
IMAGED
HPNT_029

181-07-0027
30093199

BOX 0057

DRAFT REPORT, PARCEL D FEASIBILITY 
STUDY (FS), VOLUME II OF II, APPENDICES 
(SEE AR #3370 - VOLUME I AND #585 - 
REVISED DRAFT FS)

00005

11-18-1999
09-26-1996

00.0

LEVINE-FRICKE
M. KNOX
NAVFAC - EFA 
WEST
 

REPORT
N62474-94-D-7609
263

N00217 /  003371
EFAW SER 
1832.2/L6380

ADMIN RECORD PARCEL D FRC - PERRIS
 
IMAGED
HPNT_029

181-07-0027
30093199

BOX 0057

IDENTIFICATION OF STATE APPLICABLE OR 
RELEVANT AND APPROPRIATE 
REQUIREMENTS (ARARS) FOR THE PARCEL 
D FEASIBILITY STUDY (FS)

NONE

11-18-1999
10-04-1996

00.0

DTSC - BERKELEY
C. SHABAHARI
NAVFAC - EFA 
WEST
R. POWELL

CORRESPONDENC
E
NONE
131

N00217 /  003384
NONE

ADMIN RECORD PARCEL D FRC - PERRIS
 
IMAGED
HPNT_008

181-07-0027
30093199

BOX 0057

SUBMISSION OF DRAFT FINAL REPORT, 
PARCEL D REMEDIAL INVESTIGATION (RI), 
VOLUMES I THROUGH XXIV (W/OUT 
ENCLOSURES) (SEE AR #3414 THROUGH 
3437 - DRAFT FINAL PARCEL D REMEDIAL 
INVESTIGATION, VOLUMES I THROUGH 
XXIV)

00005

11-18-1999
10-25-1996

00.0

NAVFAC - EFA 
WEST
R. POWELL
VARIOUS 
AGENCIES
 

CORRESPONDENC
E
N62474-94-D-7609
2

N00217 /  003413
EFAW SER 
1832.2/L7019

ADMIN RECORD
INFO REPOSITORY

PARCEL D FRC - PERRIS
 
IMAGED
HPNT_017

181-07-0027
30093199

BOX 0058
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DRAFT FINAL REMEDIAL INVESTIGATION 
(RI) REPORT, VOLUME I OF XXIV.  
***COMMENTS:  [SEE RECORD # 3415 
THROUGH # 3437 - VOLUMES II THROUGH 
XXIV]***

CTO 0005

11-18-1999
10-25-1996

00.0

PRC 
ENVIRONMENTAL 
MANAGEMENT
SICKLES, J.
NAVFAC - EFA 
WEST
RADZEVICH, W.

REPORT
N62474-94-D-7609
812

N00217 /  003414
NONE

ADMIN RECORD PARCEL D FRC - PERRIS
 
IMAGED
HPNT_017

181-07-0027
30093199

BOX 0058

DRAFT FINAL REMEDIAL INVESTIGATION 
(RI) REPORT, VOLUME II OF XXIV.  
***COMMENTS:  [SEE RECORD # 3414 - 
VOLUME I, AND # 3416 THROUGH # 3437 - 
VOLUMES III THROUGH XXIV]***

CTO 0005

11-18-1999
10-25-1996

00.0

PRC 
ENVIRONMENTAL 
MANAGEMENT
SICKLES, J.
NAVFAC - EFA 
WEST
RADZEVICH, W.

REPORT
N62474-94-D-7609
768

N00217 /  003415
NONE

ADMIN RECORD PARCEL D FRC - PERRIS
 
IMAGED
HPNT_017

181-07-0027
30093199

BOX 0058

DRAFT FINAL REMEDIAL INVESTIGATION 
(RI) REPORT, VOLUME III OF XXIV.  
***COMMENTS:  [SEE RECORD # 3414 
THROUGH # 3415 - VOLUMES I THROUGH II,  
AND # 3417 THROUGH # 3437 - VOLUMES IV 
THROUGH XXIV]***

CTO 0005

11-18-1999
10-25-1996

00.0

PRC 
ENVIRONMENTAL 
MANAGEMENT
SICKLES, J.
NAVFAC - EFA 
WEST
RADZEVICH, W.

REPORT
N62474-94-D-7609
684

N00217 /  003416
NONE

ADMIN RECORD PARCEL D FRC - PERRIS
 
IMAGED
HPNT_017

181-07-0027
30093199

BOX 0058

DRAFT FINAL REMEDIAL INVESTIGATION 
(RI) REPORT, VOLUME IV OF XXIV.  
***COMMENTS:  [SEE RECORD # 3414 
THROUGH # 3416 - VOLUMES I THROUGH III, 
AND # 3418 THROUGH # 3437 - VOLUMES V 
THROUGH XXIV]***

CTO 0005

11-18-1999
10-25-1996

00.0

PRC 
ENVIRONMENTAL 
MANAGEMENT
SICKLES, J.
NAVFAC - EFA 
WEST
RADZEVICH, W.

REPORT
N62474-94-D-7609
875

N00217 /  003417
NONE

ADMIN RECORD PARCEL D FRC - PERRIS
 
IMAGED
HPNT_017

181-07-0027
30093199

BOX 0058

DRAFT FINAL REMEDIAL INVESTIGATION 
(RI) REPORT, VOLUME V OF XXIV.  
***COMMENTS:  [SEE RECORD # 3414 
THROUGH # 3417 - VOLUMES I THROUGH 
IV, AND # 3419 THROUGH # 3437 - VOLUMES 
VI THROUGH XXIV]***

CTO 0005

11-18-1999
10-25-1996

00.0

PRC 
ENVIRONMENTAL 
MANAGEMENT
SICKLES, J.
NAVFAC - EFA 
WEST
RADZEVICH, W.

REPORT
N62474-94-D-7609
659

N00217 /  003418
NONE

ADMIN RECORD PARCEL D FRC - PERRIS
 
IMAGED
HPNT_017

181-07-0027
30093199

BOX 0058
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Record Type
Contr./Guid. No.
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FRC Box No(s)

DRAFT FINAL REMEDIAL INVESTIGATION 
(RI) REPORT, VOLUME VI OF XXIV.  
***COMMENTS:  [SEE RECORD # 3414 
THROUGH # 3418 - VOLUMES I THROUGH V, 
AND # 3420 THROUGH # 3437 - VOLUMES VII 
THROUGH XXIV]***

CTO 0005

11-18-1999
10-25-1996

00.0

PRC 
ENVIRONMENTAL 
MANAGEMENT
SICKLES, J.
NAVFAC - EFA 
WEST
RADZEVICH, W.

REPORT
N62474-94-D-7609
38

N00217 /  003419
NONE

ADMIN RECORD PARCEL D FRC - PERRIS
 
IMAGED
HPNT_017

181-07-0027
30093199

BOX 0059

DRAFT FINAL REMEDIAL INVESTIGATION 
(RI) REPORT, VOLUME VII OF XXIV.  
***COMMENTS:  [SEE RECORD # 3414 
THROUGH # 3419 - VOLUMES I THROUGH 
VI, AND # 3421 THROUGH # 3437 - VOLUMES 
VIII THROUGH XXIV]***

CTO 0005

11-18-1999
10-25-1996

00.0

PRC 
ENVIRONMENTAL 
MANAGEMENT
SICKLES, J.
NAVFAC - EFA 
WEST
RADZEVICH, W.

REPORT
N62474-94-D-7609
29

N00217 /  003420
NONE

ADMIN RECORD PARCEL D FRC - PERRIS
 
IMAGED
HPNT_017

181-07-0027
30093199

BOX 0059

DRAFT FINAL REMEDIAL INVESTIGATION 
(RI) REPORT, VOLUME VIII OF XXIV.  
***COMMENTS:  [SEE RECORD # 3414 
THROUGH # 3420 - VOLUMES I THROUGH 
VII, AND # 3422 THROUGH # 3437 - 
VOLUMES IX THROUGH XXIV]***

CTO 0005

11-18-1999
10-25-1996

00.0

PRC 
ENVIRONMENTAL 
MANAGEMENT
SICKLES, J.
NAVFAC - EFA 
WEST
RADZEVICH, W.

REPORT
N62474-94-D-7609
25

N00217 /  003421
NONE

ADMIN RECORD PARCEL D FRC - PERRIS
 
IMAGED
HPNT_017

181-07-0027
30093199

BOX 0059

DRAFT FINAL REMEDIAL INVESTIGATION 
(RI) REPORT, VOLUME IX OF XXIV.  
***COMMENTS:  [SEE RECORD # 3414 
THROUGH # 3421 - VOLUMES I THROUGH 
VIII, AND # 3423 THROUGH # 3437 - 
VOLUMES X THROUGH XXIV]***

CTO 0005

11-18-1999
10-25-1996

00.0

PRC 
ENVIRONMENTAL 
MANAGEMENT
SICKLES, J.
NAVFAC - EFA 
WEST
RADZEVICH, W.

REPORT
N62474-94-D-7609
25

N00217 /  003422
NONE

ADMIN RECORD PARCEL D FRC - PERRIS
 
IMAGED
HPNT_017

181-07-0027
30093199

BOX 0059

DRAFT FINAL REMEDIAL INVESTIGATION 
(RI) REPORT, VOLUME X OF XXIV.  
***COMMENTS:  [SEE RECORD # 3414 
THROUGH # 3422 - VOLUMES I THROUGH 
IX,  AND # 3424 THROUGH # 3437 - 
VOLUMES XI THROUGH XXIV]***

CTO 0005

11-18-1999
10-25-1996

00.0

PRC 
ENVIRONMENTAL 
MANAGEMENT
SICKLES, J.
NAVFAC - EFA 
WEST
RADZEVICH, W.

REPORT
N62474-94-D-7609
42

N00217 /  003423
NONE

ADMIN RECORD PARCEL D FRC - PERRIS
 
IMAGED
HPNT_017

181-07-0027
30093199

BOX 0059
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DRAFT FINAL REMEDIAL INVESTIGATION 
(RI) REPORT, VOLUME XI OF XXIV.  
***COMMENTS:  [SEE RECORD # 3414 
THROUGH # 3423 - VOLUMES I THROUGH X 
AND # 3425 THROUGH # 3437 - VOLUMES XII 
THROUGH XXIV]***

CTO 0005

11-18-1999
10-25-1996

00.0

PRC 
ENVIRONMENTAL 
MANAGEMENT
SICKLES, J.
NAVFAC - EFA 
WEST
RADZEVICH, W.

REPORT
N62474-94-D-7609
68

N00217 /  003424
NONE

ADMIN RECORD PARCEL D FRC - PERRIS
 
IMAGED
HPNT_017

181-07-0027
30093199

BOX 0059

DRAFT FINAL REMEDIAL INVESTIGATION 
(RI) REPORT, VOLUME XII OF XXIV.  
***COMMENTS:  [SEE RECORD # 3414 
THROUGH # 3424 - VOLUMES I THROUGH 
XI, AND # 3426 THROUGH # 3437 - VOLUMES 
XIII THROUGH XXIV]***

CTO 0005

11-18-1999
10-25-1996

00.0

PRC 
ENVIRONMENTAL 
MANAGEMENT
SICKLES, J.
NAVFAC - EFA 
WEST
RADZEVICH, W.

REPORT
N62474-94-D-7609
51

N00217 /  003425
NONE

ADMIN RECORD PARCEL D FRC - PERRIS
 
IMAGED
HPNT_017

181-07-0027
30093199

BOX 0060

DRAFT FINAL REMEDIAL INVESTIGATION 
(RI) REPORT, VOLUME XIII OF XXIV.  
***COMMENTS:  [SEE RECORD # 3414 
THROUGH # 3425 - VOLUMES I THROUGH 
XII, AND # 3427 THROUGH # 3437 - 
VOLUMES XIV THROUGH XXIV]***

CTO 0005

11-18-1999
10-25-1996

00.0

PRC 
ENVIRONMENTAL 
MANAGEMENT
SICKLES, J.
NAVFAC - EFA 
WEST
RADZEVICH, W.

REPORT
N62474-94-D-7609
57

N00217 /  003426
NONE

ADMIN RECORD PARCEL D FRC - PERRIS
 
IMAGED
HPNT_017

181-07-0027
30093199

BOX 0060

DRAFT FINAL REMEDIAL INVESTIGATION 
(RI) REPORT,  VOLUME XIV OF XXIV.  
***COMMENTS:  [SEE RECORD # 3414 
THROUGH # 3426 - VOLUMES I THROUGH 
XIII, AND # 3428 THROUGH # 3437 - 
VOLUMES XV THROUGH XXIV]***

CTO 0005

11-18-1999
10-25-1996

00.0

PRC 
ENVIRONMENTAL 
MANAGEMENT
SICKLES, J.
NAVFAC - EFA 
WEST
RADZEVICH, W.

REPORT
N62474-94-D-7609
649

N00217 /  003427
SER 1832.2/L7019

ADMIN RECORD PARCEL D FRC - PERRIS
 
IMAGED
HPNT_017

181-07-0027
30093199

BOX 0060

DRAFT FINAL REMEDIAL INVESTIGATION 
(RI) REPORT, VOLUME XV OF XXIV.  
***COMMENTS:  [SEE RECORD # 3414 
THROUGH # 3427 - VOLUMES I THROUGH 
XIV, AND#  3429 THROUGH # 3437 - 
VOLUMES XVI THROUGH XXIV]***

CTO 0005

11-18-1999
10-25-1996

00.0

PRC 
ENVIRONMENTAL 
MANAGEMENT
SICKLES, J.
NAVFAC - EFA 
WEST
RADZEVICH, W.

REPORT
N62474-94-D-7609
802

N00217 /  003428
NONE

ADMIN RECORD PARCEL D FRC - PERRIS
 
IMAGED
HPNT_017

181-07-0027
30093199

BOX 0060
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DRAFT FINAL REMEDIAL INVESTIGATION 
(RI) REPORT, VOLUME XVI OF XXIV.  
***COMMENTS:  [SEE RECORD # 3414 
THROUGH # 3428 - VOLUMES I THROUGH 
XV, AND # 3430 THROUGH # 3437 - 
VOLUMES XVII THROUGH XXIV]***

CTO 0005

11-18-1999
10-25-1996

00.0

PRC 
ENVIRONMENTAL 
MANAGEMENT
SICKLES, J.
NAVFAC - EFA 
WEST
RADZEVICH, W.

REPORT
N62474-94-D-7609
1305

N00217 /  003429
NONE

ADMIN RECORD PARCEL D FRC - PERRIS
 
IMAGED
HPNT_017

181-07-0027
30093199

BOX 0060

DRAFT FINAL REMEDIAL INVESTIGATION 
(RI) REPORT, VOLUME XVII OF XXIV.  
***COMMENTS:  [SEE RECORD # 3414 
THROUGH # 3429 - VOLUMES I THROUGH 
XVI, AND # 3431 THROUGH # 3437 - 
VOLUMES XVIII THROUGH XXIV]***

CTO 0005

11-18-1999
10-25-1996

00.0

PRC 
ENVIRONMENTAL 
MANAGEMENT
SICKLES, J.
NAVFAC - EFA 
WEST
RADZEVICH, W.

REPORT
N62474-94-D-7609
1349

N00217 /  003430
NONE

ADMIN RECORD PARCEL D FRC - PERRIS
 
IMAGED
HPNT_017

181-07-0027
30093199

BOX 0061

DRAFT FINAL REMEDIAL INVESTIGATION 
(RI) REPORT, VOLUME XVIII OF XXIV.  
***COMMENTS:  [SEE RECORD # 3414 
THROUGH # 3430 - VOLUMES I THROUGH 
XVII, AND # 3432 THROUGH # 3437 - 
VOLUMES XIX THROUGH XXIV]***

CTO 0005

11-18-1999
10-25-1996

00.0

PRC 
ENVIRONMENTAL 
MANAGEMENT
SICKLES, J.
NAVFAC - EFA 
WEST
RADZEVICH, W.

REPORT
N62474-94-D-7609
944

N00217 /  003431
NONE

ADMIN RECORD PARCEL D FRC - PERRIS
 
IMAGED
HPNT_017

181-07-0027
30093199

BOX 0061

DRAFT FINAL REMEDIAL INVESTIGATION 
(RI) REPORT, VOLUME XIX OF XXIV.  
***COMMENTS:  [SEE RECORD # 3414 
THROUGH # 3431 - VOLUMES I THROUGH 
XVIII, AND # 3433 THROUGH # 3437 - 
VOLUMES XX THROUGH XXIV]***

CTO 0005

11-18-1999
10-25-1996

00.0

PRC 
ENVIRONMENTAL 
MANAGEMENT
SICKLES, J.
NAVFAC - EFA 
WEST
RADZEVICH, W.

REPORT
N62474-94-D-7609
431

N00217 /  003432
NONE

ADMIN RECORD PARCEL D FRC - PERRIS
 
IMAGED
HPNT_017

181-07-0027
30093199

BOX 0061

DRAFT FINAL REMEDIAL INVESTIGATION 
(RI) REPORT, VOLUME XX OF XXIV.  
***COMMENTS:  [SEE RECORD # 3414 
THROUGH # 3432 - VOLUMES I THROUGH 
XIX, AND # 3434 THROUGH # 3437 - 
VOLUMES XXI THROUGH XXIV]***

CTO 0005

11-18-1999
10-25-1996

00.0

PRC 
ENVIRONMENTAL 
MANAGEMENT
SICKLES, J.
NAVFAC - EFA 
WEST
RADZEVICH, W.

REPORT
N62474-94-D-7609
1367

N00217 /  003433
NONE

ADMIN RECORD PARCEL D FRC - PERRIS
 
IMAGED
HPNT_017

181-07-0027
30093199

BOX 0061
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UIC No.  / Rec. No.

Record Type
Contr./Guid. No.
Approx. # Pages

Prc. Date
Record Date
CTO No.
EPA Cat. #

Author Affil.
Author
Recipient Affil.
Recipient

Doc. Control No.

Subject/Comments Classification Sites

Location
SWDIV Box No(s)
CD No.

FRC Accession No.
FRC Warehouse

FRC Box No(s)

DRAFT FINAL REMEDIAL INVESTIGATION 
(RI) REPORT, VOLUME XXI OF XXIV.  
***COMMENTS:  [SEE RECORD # 3414 
THROUGH # 3433 - VOLUMES I THROUGH 
XX, AND # 3435 THROUGH # 3437 - 
VOLUMES XXII THROUGH XXIV]***

CTO 0005

11-18-1999
10-25-1996

00.0

PRC 
ENVIRONMENTAL 
MANAGEMENT
SICKLES, J.
NAVFAC - EFA 
WEST
RADZEVICH, W.

REPORT
N62474-94-D-7609
1334

N00217 /  003434
NONE

ADMIN RECORD PARCEL D FRC - PERRIS
 
IMAGED
HPNT_018

181-07-0027
30093199

BOX 0062

DRAFT FINAL REMEDIAL INVESTIGATION 
(RI) REPORT, VOLUME XXII OF XXIV.  
***COMMENTS:  [SEE RECORD # 3414 
THROUGH # 3434 - VOLUMES I THROUGH 
XXI, AND # 3436 THROUGH # 3437 - 
VOLUMES XXIII THROUGH XXIV]***

CTO 0005

11-18-1999
10-25-1996

00.0

PRC 
ENVIRONMENTAL 
MANAGEMENT
SICKLES, J.
NAVFAC - EFA 
WEST
RADZEVICH, W.

REPORT
N62474-94-D-7609
1070

N00217 /  003435
NONE

ADMIN RECORD PARCEL D FRC - PERRIS
 
IMAGED
HPNT_018

181-07-0027
30093199

BOX 0062

DRAFT FINAL REMEDIAL INVESTIGATION 
(RI) REPORT, VOLUME XXIII OF XXIV.  
***COMMENTS:  [SEE RECORD # 3414 
THROUGH # 3435 - VOLUMES I THROUGH 
XXII, AND # 3437 - VOLUME XXIV)***

CTO 0005

11-18-1999
10-25-1996

00.0

PRC 
ENVIRONMENTAL 
MANAGEMENT
SICKLES, J.
NAVFAC - EFA 
WEST
RADZEVICH, W.

REPORT
N62474-94-D-7609
579

N00217 /  003436
NONE

ADMIN RECORD PARCEL D FRC - PERRIS
 
IMAGED
HPNT_018

181-07-0027
30093199

BOX 0062

DRAFT FINAL REMEDIAL INVESTIGATION 
(RI) REPORT, VOLUME XXIV OF XXIV.  
***COMMENTS:  [SEE RECORD # 3414 
THROUGH # 3436 - VOLUMES I THROUGH 
XXIII)***

CTO 0005

11-18-1999
10-25-1996

00.0

PRC 
ENVIRONMENTAL 
MANAGEMENT
SICKLES, J.
NAVFAC - EFA 
WEST
RADZEVICH, W.

REPORT
N62474-94-D-7609
184

N00217 /  003437
NONE

ADMIN RECORD PARCEL D FRC - PERRIS
 
IMAGED
HPNT_018

181-07-0027
30093199

BOX 0062

SUBMISSION OF PARCEL D APPLICABLE OR 
RELEVANT AND APPROPRIATE 
REQUIREMENTS (ARARS) (W/ 
ENCLOSURES)

NONE

11-18-1999
11-12-1996

00.0

DTSC
C. SHABAHARI
NAVFAC - EFA 
WEST
R. POWELL

CORRESPONDENC
E
NONE
7

N00217 /  003409
NONE

ADMIN RECORD PARCEL D FRC - PERRIS
 
IMAGED
HPNT_028

181-07-0027
30093199

BOX 0058
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UIC No.  / Rec. No.

Record Type
Contr./Guid. No.
Approx. # Pages

Prc. Date
Record Date
CTO No.
EPA Cat. #

Author Affil.
Author
Recipient Affil.
Recipient

Doc. Control No.

Subject/Comments Classification Sites

Location
SWDIV Box No(s)
CD No.

FRC Accession No.
FRC Warehouse

FRC Box No(s)

COMMENTS ON THE DRAFT PARCEL D 
FEASIBILITY STUDY (FS) REPORT

NONE

11-18-1999
11-21-1996

00.0

ARC ECOLOGY
C. SHIRLEY
NAVFAC - EFA 
WEST
R. POWELL

CORRESPONDENC
E
NONE
4

N00217 /  003404
NONE

ADMIN RECORD
INFO REPOSITORY

PARCEL D NAVFAC 
SOUTHWEST - BLDG. 
1
BX-011
 
 

PROPOSED MODIFICATION TO FEDERAL 
FACILITIES AGREEMENT (FFA) SCHEDULE 
FOR DELIVERY OF DRAFT PARCEL D 
PROPOSED PLAN

NONE

11-18-1999
12-12-1996

00.0

NAVFAC - EFA 
WEST
R. POWELL
U.S. EPA - SAN 
FRANCISCO
C. TROMBADORE

CORRESPONDENC
E
NONE
2

N00217 /  003438
EFAW SER 
1832.2/L7052

ADMIN RECORD
INFO REPOSITORY

PARCEL D FRC - PERRIS
 
IMAGED
HPNT_016

181-07-0027
30093199

BOX 0062

PROPOSED MODIFICATIONS TO THE 
FEDERAL FACILITY AGREEMENT (FFA) 
SCHEDULES FOR PARCELS B AND DNONE

11-18-1999
01-16-1997

00.0

NAVFAC - EFA 
WEST
R. POWELL
U.S. EPA - SAN 
FRANCISCO
C. TROMBADORE

CORRESPONDENC
E
NONE
2

N00217 /  003454
EFAW SER 
1832.1/L7077

ADMIN RECORD PARCEL B
PARCEL D

FRC - PERRIS
 
IMAGED
HPNT_025

181-07-0027
30093199

BOX 0062

SUBMISSION OF (1) DRAFT FINAL PARCEL D 
FEASIBILITY STUDY (FS), VOLUMES 1 AND 
2 - 24 JANUARY 1997, (2) ERRATA SHEET, 
PARCEL D, DRAFT FEASIBILITY STUDY - 24 
JANUARY 1997 (W/OUT ENCLOSURES).  
***COMMENTS:   (SEE AR #3456 - DRAFT 
FINAL FS, VOLUME I AND 3457 - DRAFT 
FINAL FS, VOLUME II)***

00005

11-18-1999
01-24-1997

00.0

NAVFAC - EFA 
WEST
R. POWELL
VARIOUS 
AGENCIES
 

CORRESPONDENC
E
N62474-94-D-7609
3

N00217 /  003455
EFAW SER 
1832.2/L7079

ADMIN RECORD
INFO REPOSITORY

PARCEL D FRC - PERRIS
 
IMAGED
HPNT_025

181-07-0027
30093199

BOX 0062

DRAFT FINAL FEASIBILITY STUDY (FS), 
VOLUME I OF II (INCLUDES ERRATA SHEET) 
[SEE AR #3457 - VOLUME II OF II, AR # 1132 - 
DRAFT FINAL REVISED FS, AND # 1160 - 
RADIOLOGICAL ADDENDUM, DRAFT FINAL 
REVISED FS]

CTO 0005

11-18-1999
01-24-1997

00.0

LEVINE-FRICKE 
RECON
KNOX, M.
NAVFAC - EFA 
WEST
POWELL, R.

REPORT
N62474-94-D-7609
620

N00217 /  003456
NONE

ADMIN RECORD PARCEL D FRC - PERRIS
 
IMAGED
HPNT_001

181-07-0027
30093199

BOX 0062
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UIC No.  / Rec. No.

Record Type
Contr./Guid. No.
Approx. # Pages

Prc. Date
Record Date
CTO No.
EPA Cat. #

Author Affil.
Author
Recipient Affil.
Recipient

Doc. Control No.

Subject/Comments Classification Sites

Location
SWDIV Box No(s)
CD No.

FRC Accession No.
FRC Warehouse

FRC Box No(s)

DRAFT FINAL PARCEL D FEASIBILITY 
STUDY (FS), VOLUME II OF II, APPENDICES 
(SEE AR #3456 - DRAFT FINAL PARCEL D FS, 
VOLUME I AND AR #585 - DRAFT PARCEL D 
REVISED FS)

00005

11-18-1999
01-24-1997

00.0

LEVINE-FRICKE 
RECON
M. KNOX
NAVFAC - EFA 
WEST
R. POWELL

REPORT
N62474-94-D-7609
381

N00217 /  003457
NONE

ADMIN RECORD PARCEL D FRC - PERRIS
 
IMAGED
HPNT_001

181-07-0027
30093199

BOX 0063

SUBMISSION OF RESPONSE TO  
COMMENTS ON THE DRAFT 
CONSTRUCTION SUMMARY REPORT, 
PICKLING AND PLATE YARD REMOVAL 
ACTION (RM) (SEE AR #3989 - RESPONSE 
TO COMMENTS)

NONE

11-18-1999
02-10-1997

00.0

NAVFAC - EFA 
WEST
R. POWELL
U.S. EPA - SAN 
FRANCISCO
C. TROMBADORE

CORRESPONDENC
E
NONE
3

N00217 /  003463
EFAW SER 
1832.2/L7099

ADMIN RECORD
INFO REPOSITORY

009
PARCEL D

FRC - PERRIS
 
IMAGED
HPNT_025

181-07-0027
30093199

BOX 0063

SUBMISSION OF THE RESPONSE TO 
COMMENTS ON THE PARCEL D REMEDIAL 
INVESTIGATION (RI) DRAFT REPORT FROM 
(1) DTSC DTD 12 AUGUST 1996, (2) RWQCB 
DTD 12 AUGUST 1996, AND (3) EPA DTD 03 
DECEMBER 1996 DRAFT FINAL

NONE

11-18-1999
02-25-1997

00.0

NAVFAC - EFA 
WEST
POWELL, R.
U.S. EPA - SAN 
FRANCISCO, CA
TROMBADORE, C.

CORRESPONDENC
E
NONE
2

N00217 /  003467
NONE

ADMIN RECORD
INFO REPOSITORY

PARCEL D NAVFAC 
SOUTHWEST - BLDG. 
1
BX-011
 
 

RESPONSE TO COMMENTS ON THE 
PARCEL D REMEDIAL INVESTIGATION (RI) 
DRAFT REPORT FROM DTSC DATED 12 
AUGUST 1996

NONE

11-18-1999
02-25-1997

00.0

NAVFAC - EFA 
WEST
POWELL, R.
U.S. EPA - SAN 
FRANCISCO, CA
TROMBADORE, C.

CORRESPONDENC
E
NONE
2

N00217 /  003468
NONE

ADMIN RECORD
INFO REPOSITORY

PARCEL D NAVFAC 
SOUTHWEST - BLDG. 
1
BX-011
 
 

RESPONSE TO COMMENTS ON THE 
PARCEL D REMEDIAL INVESTIGATION (RI) 
DRAFT REPORT FROM RWQCB DATED 12 
AUGUST 1996

NONE

11-18-1999
02-25-1997

00.0

NAVFAC - EFA 
WEST
POWELL, R.
U.S. EPA - SAN 
FRANCISCO, CA
TROMBADORE, C.

CORRESPONDENC
E
NONE
2

N00217 /  003469
NONE

ADMIN RECORD
INFO REPOSITORY

PARCEL D NAVFAC 
SOUTHWEST - BLDG. 
1
BX-011
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UIC No.  / Rec. No.
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Contr./Guid. No.
Approx. # Pages

Prc. Date
Record Date
CTO No.
EPA Cat. #

Author Affil.
Author
Recipient Affil.
Recipient

Doc. Control No.

Subject/Comments Classification Sites
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SWDIV Box No(s)
CD No.

FRC Accession No.
FRC Warehouse

FRC Box No(s)

RESPONSE TO COMMENTS ON THE 
PARCEL D REMEDIAL INVESTIGATION (RI) 
DRAFT FINAL REPORT FROM USEPA 
DATED 03 DECEMBER 1996

NONE

11-18-1999
02-25-1997

00.0

NAVFAC - EFA 
WEST
POWELL, R.
U.S. EPA - SAN 
FRANCISCO, CA
TROMBADORE, C.

CORRESPONDENC
E
NONE
103

N00217 /  003470
NONE

INFO REPOSITORY PARCEL D FRC - PERRIS
 
IMAGED
HPNT_025

181-07-0027
30093199

BOX 0063

PARCEL D DRAFT FINAL FEASIBILITY 
STUDY (FS) REPORT, DEFER APPROVAL 
UNTIL TECH MEMO (TM) IS REVIEWED.  
***COMMENTS:  DRAFT FINAL STUDY 
REPORT WAS NOT SUBMITTED TO THE 
ADMINISTRATIVE RECORDS***

NONE

11-18-1999
02-26-1997

00.0

DTSC - BERKELEY
C. SHABAHARI
NAVFAC - EFA 
WEST
R. POWELL

CORRESPONDENC
E
NONE
2

N00217 /  003471
NONE

ADMIN RECORD PARCEL D FRC - PERRIS
 
IMAGED
HPNT_025

181-07-0027
30093199

BOX 0063

PARCEL D FEASIBILITY STUDY (FS) DRAFT 
FINAL REPORT, DEFER APPROVAL UNTIL 
TECH MEMO (TM) IS REVIEWEDNONE

11-18-1999
02-28-1997

00.0

U.S. EPA - SAN 
FRANCISCO
C. TROMBADORE
NAVFAC - EFA 
WEST
R. POWELL

CORRESPONDENC
E
NONE
1

N00217 /  003472
NONE

ADMIN RECORD PARCEL D FRC - PERRIS
 
IMAGED
HPNT_025

181-07-0027
30093199

BOX 0063

FINAL PROPOSED PLAN FOR PARCEL D

00005

11-18-1999
05-05-1997

00.0

PRC 
ENVIRONMENTAL 
MANAGEMENT
J. SICKLES
NAVFAC - EFA 
WEST
W. RADZEVICH

REPORT
N62474-94-D-7609
19

N00217 /  003480
NONE

ADMIN RECORD PARCEL D FRC - PERRIS
 
IMAGED
HPNT_025

181-07-0027
30093199

BOX 0063

NOTES FROM THE 16 AUGUST 1997 
RETREAT OF THE CITIZENS’ ADVISORY 
COMMITTEENONE

06-23-2008
08-16-1997

HUNTERS POINT 
CITIZENS’ 
ADVISORY 
COMMITTEE
 
PUBLIC INTEREST
 

MINUTES
NONE
5

N00217 /  001334
NONE

ADMIN RECORD PARCEL B
PARCEL D

NAVFAC 
SOUTHWEST - BLDG. 
110
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Contr./Guid. No.
Approx. # Pages

Prc. Date
Record Date
CTO No.
EPA Cat. #

Author Affil.
Author
Recipient Affil.
Recipient

Doc. Control No.

Subject/Comments Classification Sites
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SWDIV Box No(s)
CD No.

FRC Accession No.
FRC Warehouse

FRC Box No(s)

SUBMISSION OF RESPONSE TO 
COMMENTS ON THE DRAFT FINAL PARCEL 
D FEASIBILITY STUDY (FS) (W/ ENCLOSURE)NONE

11-18-1999
08-29-1997

00.0

NAVFAC - EFA 
WEST
R. POWELL
VARIOUS 
AGENCIES
 

CORRESPONDENC
E
NONE
5

N00217 /  003527
EFAW SER 
1832.2/L7251

ADMIN RECORD
INFO REPOSITORY

PARCEL D FRC - PERRIS
 
IMAGED
HPNT_014

181-07-0027
30093199

BOX 0069

RESPONSE TO NAVY'S LETTER DATED 29 
AUGUST 1997 REGARDING THE 
COMPLETION OF PARCEL D FEASIBILITY 
STUDY (FS)

NONE

11-18-1999
09-03-1997

00.0

DTSC - 
BERKELEY, CA
KAO, C.
NAVFAC - EFA 
WEST
POWELL, R.

CORRESPONDENC
E
NONE
2

N00217 /  003531
NONE

ADMIN RECORD PARCEL D FRC - PERRIS
 
IMAGED
HPNT_014

181-07-0027
30093199

BOX 0069
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Record Type
Contr./Guid. No.
Approx. # Pages

Prc. Date
Record Date
CTO No.
EPA Cat. #

Author Affil.
Author
Recipient Affil.
Recipient

Doc. Control No.

Subject/Comments Classification Sites
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SWDIV Box No(s)
CD No.

FRC Accession No.
FRC Warehouse

FRC Box No(s)

DRAFT BASEWIDE FINDING OF SUITABILITY 
TO LEASE (INCLUDES NAVFAC EFA WEST 
TRANSMITTAL LETTER]CTO 0174

02-04-2004
11-07-1997

TETRA TECH EM 
INC.
TOBIAS, S.
NAVFAC - EFA 
WEST
 

REPORT
N62474-94-D-7609
30

N00217 /  000794
EFAW SER 
622JT/L8044

ADMIN RECORD BLDG 0007
BLDG 00140
BLDG 00204
BLDG 00205
BLDG 00364
BLDG 00520
BLDG 00707
PARCEL B
PARCEL C
PARCEL D
PARCEL E
PARCEL F
SITE 00001
SITE 00002
SITE 00003
SITE 00004
SITE 00005
SITE 00006
SITE 00007
SITE 00008
SITE 00009
SITE 00010
SITE 00011
SITE 00012
SITE 00013
SITE 00014
SITE 00015
SITE 00016
SITE 00017
SITE 00018
SITE 00020
SITE 00021
SITE 00022
SITE 00023
SITE 00024

CHOICE IMAGING 
SOLUTIONS
SW-20090424-1/8
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UIC No.  / Rec. No.

Record Type
Contr./Guid. No.
Approx. # Pages

Prc. Date
Record Date
CTO No.
EPA Cat. #

Author Affil.
Author
Recipient Affil.
Recipient

Doc. Control No.

Subject/Comments Classification Sites

Location
SWDIV Box No(s)
CD No.

FRC Accession No.
FRC Warehouse

FRC Box No(s)

SITE 00025
SITE 00026
SITE 00027
SITE 00028
SITE 00029
SITE 00030
SITE 00031
SITE 00032
SITE 00033
SITE 00034
SITE 00035
SITE 00036
SITE 00037
SITE 00038
SITE 00039
SITE 00040
SITE 00042
SITE 00044
SITE 00045
SITE 00046
SITE 00048
SITE 00050
SITE 00052
SITE 00053
SITE 00055
SITE 00056
SITE 00057
SITE 00058
SITE 00060
SITE 00061
SITE 00063
SITE 00064
SITE 00065
SITE 00066
SITE 00068

Wednesday, May 06, 2009 Page 24 of 120



UIC No.  / Rec. No.

Record Type
Contr./Guid. No.
Approx. # Pages

Prc. Date
Record Date
CTO No.
EPA Cat. #

Author Affil.
Author
Recipient Affil.
Recipient

Doc. Control No.

Subject/Comments Classification Sites

Location
SWDIV Box No(s)
CD No.

FRC Accession No.
FRC Warehouse

FRC Box No(s)

SITE 00069
SITE 00070
SITE 00071
SITE 00072
SITE 00073

DRAFT FINAL BASEWIDE FINDING OF 
SUITABILITY TO LEASE (EXCLUDING 
PARCEL A)00174

02-04-2004
01-07-1998

TETRA TECH EM 
INC.
S. TOBIAS
NAVFAC - 
SOUTHWEST 
DIVISION
J. TUAN

REPORT
N62474-94-D-7609
243

N00217 /  000793
NONE

ADMIN RECORD PARCEL B
PARCEL C
PARCEL D
PARCEL E
PARCEL F

FRC - PERRIS
 
IMAGED
HPNT_018

181-07-0027
30093199

BOX 0030

REVISED SCHEDULE FOR THE SUBMISSION 
OF THE PARCEL D DRAFT FINAL RECORD 
OF DECISION (ROD)NONE

11-18-1999
01-26-1998

00.0

NAVFAC - EFA 
WEST
R. POWELL
U.S. EPA - SAN 
FRANCISCO
C. TROMBADORE

CORRESPONDENC
E
NONE
1

N00217 /  003696
EFAW SER 
6229WR/L8092

ADMIN RECORD
INFO REPOSITORY

PARCEL D FRC - PERRIS
 
IMAGED
HPNT_025

181-07-0027
30093199

BOX 0074

RESPONSE TO COMMENTS ON THE DRAFT 
PARCEL D RECORD OF DECISION (ROD) - 
10 APRIL 1998.  ***COMMENTS:  DRAFT 
PARCEL D RECORD OF DECISION WAS NOT 
SUBMITTED TO THE ADMINISTRATIVE 
RECORD.***

NONE

11-18-1999
04-10-1998

00.0

NAVFAC - EFA 
WEST
R. POWELL
VARIOUS 
AGENCIES
 

CORRESPONDENC
E
NONE
57

N00217 /  003722
EFAW SER 
622WR/L8154

ADMIN RECORD
INFO REPOSITORY

PARCEL D FRC - PERRIS
 
IMAGED
HPNT_025

181-07-0027
30093199

BOX 0075

SUBMISSION OF APRIL 1998 MONTHLY 
PROGRESS REPORT (MPR) AND 
SCHEDULES FOR PARCELS A THROUGH F 
AND BASEWIDE (W/ ENCLOSURE)

NONE

11-18-1999
04-18-1998

00.0

NAVFAC - EFA 
WEST
R. POWELL
VARIOUS 
AGENCIES
 

REPORT
NONE
16

N00217 /  003743
NONE

ADMIN RECORD BASEWIDE
PARCEL A
PARCEL B
PARCEL C
PARCEL D
PARCEL E
PARCEL F

FRC - PERRIS
 
IMAGED
HPNT_025

181-07-0027
30093199

BOX 0076
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UIC No.  / Rec. No.

Record Type
Contr./Guid. No.
Approx. # Pages

Prc. Date
Record Date
CTO No.
EPA Cat. #

Author Affil.
Author
Recipient Affil.
Recipient

Doc. Control No.

Subject/Comments Classification Sites

Location
SWDIV Box No(s)
CD No.

FRC Accession No.
FRC Warehouse

FRC Box No(s)

COMMENTS ON THE RESPONSE TO 
COMMENTS ON THE DRAFT PARCEL D 
RECORD OF DECISION (ROD) (DRAFT 
RECORD OF DECISION WAS NOT 
SUBMITTED TO ADMINISTRATIVE 
RECORDS)

NONE

11-18-1999
05-07-1998

00.0

SFRA
B. RHETT
NAVFAC - EFA 
WEST
E. HUNTER

CORRESPONDENC
E
NONE
4

N00217 /  003788
NONE

ADMIN RECORD
INFO REPOSITORY

PARCEL D FRC - PERRIS
 
IMAGED
HPNT_023

181-07-0027
30093199

BOX 0077

COMMENTS ON THE RESPONSE TO 
COMMENTS ON THE DRAFT RECORD OF 
DECISION (DRAFT RECORD OF DECISION 
WAS NOT SUBMITTED TO ADMINISTRATIVE 
RECORDS)

NONE

11-18-1999
05-14-1998

00.0

U.S. EPA - SAN 
FRANCISCO
C. TROMBADORE
NAVFAC - EFA 
WEST
R. POWELL

CORRESPONDENC
E
NONE
5

N00217 /  003789
NONE

ADMIN RECORD PARCEL D FRC - PERRIS
 
IMAGED
HPNT_023

181-07-0027
30093199

BOX 0077

COMMENTS ON THE RESPONSE TO 
COMMENTS ON THE DRAFT 
CONSTRUCTION SUMMARY REPORT, 
PICKLING AND PLATE YARD (PPY) 
REMOVAL ACTION (RM)

NONE

11-18-1999
05-14-1998

00.0

U.S. EPA - SAN 
FRANCISCO
C. TROMBADORE
NAVFAC - EFA 
WEST
R. POWELL

CORRESPONDENC
E
NONE
3

N00217 /  003790
NONE

ADMIN RECORD 009
PARCEL D

FRC - PERRIS
 
IMAGED
HPNT_023

181-07-0027
30093199

BOX 0077

RESPONSE TO VARIOUS COMMENTS 
REGARDING NAVY'S REQUEST FOR 
SCHEDULE REVISIONS (WITH 
ENCLOSURES)

NONE

12-20-2001
04-27-1999

NAVFAC - EFA 
WEST
M. MCCLELLAND
U.S. EPA - SAN 
FRANCISCO
C. TROMBADORE

CORRESPONDENC
E
NONE
8

N00217 /  000541
EFAW SER 
622/L117-1

ADMIN RECORD PARCEL B
PARCEL C
PARCEL D
PARCEL E
PARCEL F

FRC - PERRIS
 
IMAGED
HPNT_016

181-07-0027
30093199

BOX 0013

SUBMISSION OF THE DRAFT PARCEL D 
RISK MANAGEMENT REVIEW PROCESS 
(W/O ENCLOSURE)(SEE AR #3848 FOR THE 
DRAFT PARCEL D RISK MANAGEMENT 
REVIEW PROCESS)

00005

11-18-1999
06-21-1999

00.0

NAVFAC - EFA 
WEST
R. POWELL
VARIOUS 
AGENCIES
 

CORRESPONDENC
E
N62474-94-D-7609
3

N00217 /  003847
EFAW SER 
6229/191673

ADMIN RECORD
INFO REPOSITORY

PARCEL D FRC - PERRIS
 
IMAGED
HPNT_025

181-07-0027
30093199

BOX 0078
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FRC Box No(s)

DRAFT PARCEL D RISK MANAGEMENT 
REVIEW PROCESS

00005

11-18-1999
06-21-1999

00.0

TETRA TECH
S. WALD
NAVFAC - EFA 
WEST
W. RADZEVICH

REPORT
N62474-94-D-7609
692

N00217 /  003848
NONE

ADMIN RECORD
INFO REPOSITORY

PARCEL D FRC - PERRIS
 
IMAGED
HPNT_021

181-07-0027
30093199

BOX 0078

SUBMISSION OF THE DRAFT TECHNICAL 
MEMORANDUM (TM) GROUNDWATER 
CLASSIFICATION AND ANALYSIS OF THE A- 
AND B-AQUIFER INTERCONNECTIONS FOR 
PARCEL D - 15 JULY 1999 (W/OUT 
ENCLOSURE) [SEE AR #3854 - DRAFT 
TECHNICAL MEMORANDUM]

00005

11-18-1999
07-15-1999

00.0

NAVFAC - EFA 
WEST
R. POWELL
VARIOUS 
AGENCIES
 

CORRESPONDENC
E
N62474-94-D-7609
3

N00217 /  003853
SER 6229/19194-1

INFO REPOSITORY PARCEL D FRC - PERRIS
 
IMAGED
HPNT_028

181-07-0027
30093199

BOX 0078

DRAFT TECHNICAL MEMORANDUM 
GROUNDWATER CLASSIFICATION AND 
ANALYSIS OF THE A- AND B-AQUIFER 
INTERCONNECTIONS FOR PARCEL D

00005

11-18-1999
07-15-1999

00.0

TETRA TECH
S. WALD
NAVFAC - EFA 
WEST
W. RADZEVICH

REPORT
N62474-94-D-7609
94

N00217 /  003854
NONE

ADMIN RECORD
INFO REPOSITORY

PARCEL D FRC - PERRIS
 
IMAGED
HPNT_025

181-07-0027
30093199

BOX 0078

DRAFT RISK MANAGEMENT REVIEW 
PROCESS TECHNICAL MEMORANDUM (TM), 
PARCEL D; REQUEST FOR ADDITIONAL 
REVIEW TIME

NONE

11-18-1999
07-23-1999

00.0

U.S. EPA - SAN 
FRANCISCO, CA
TROMBADORE, C.
NAVFAC - EFA 
WEST
MCCLELLAND, M.

CORRESPONDENC
E
NONE
1

N00217 /  003855
NONE

INFO REPOSITORY PARCEL D NAVFAC 
SOUTHWEST - BLDG. 
1
 
 
 

EXTENSION REQUEST FOR REVIEW AND 
COMMENTS OF THE RISK MANAGEMENT 
TECHNICAL MEMORANDUM, PARCEL D 
(RISK MANAGEMENT TECHNICAL 
MEMORANDUM, PARCEL D WAS NOT 
SUBMITTED TO ADMINISTRATIVE 
RECORDS)

NONE

11-18-1999
08-31-1999

00.0

U.S. EPA - SAN 
FRANCISCO
C. TROMBADORE
NAVFAC - EFA 
WEST
M. MCCLELLAND

CORRESPONDENC
E
NONE
2

N00217 /  003892
NONE

ADMIN RECORD
INFO REPOSITORY

PARCEL D FRC - PERRIS
 
IMAGED
HPNT_025

181-07-0027
30093199

BOX 0079

COMMENTS ON THE DRAFT TECHNICAL 
MEMORANDUM, GROUNDWATER 
CLASSIFICATION AND ANALYSIS OF THE A- 
AND B- AQUIFER INTERCONNECTIONS, 
PARCEL D

NONE

11-18-1999
09-02-1999

00.0

U.S. EPA - SAN 
FRANCISCO
C. TROMBADORE
NAVFAC - EFA 
WEST
M. MCCLELLAND

CORRESPONDENC
E
NONE
12

N00217 /  003893
NONE

ADMIN RECORD PARCEL D FRC - PERRIS
 
IMAGED
HPNT_025

181-07-0027
30093199

BOX 0079
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Prc. Date
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Author Affil.
Author
Recipient Affil.
Recipient

Doc. Control No.
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FRC Warehouse

FRC Box No(s)

COMMENTS ON THE DRAFT TECHNICAL 
MEMORANDUM, GROUNDWATER 
CLASSIFICATION AND ANALYSIS OF THE A- 
AND B- AQUIFER INTERCONNECTIONS, 
PARCEL D

NONE

11-18-1999
09-08-1999

00.0

CRWQCB
D. LELAND
NAVFAC - EFA 
WEST
R. POWELL

CORRESPONDENC
E
NONE
5

N00217 /  003894
NONE

ADMIN RECORD PARCEL D FRC - PERRIS
 
IMAGED
HPNT_025

181-07-0027
30093199

BOX 0079

DRAFT FINAL TECHNICAL MEMORANDUM, A-
AQUIFER GROUNDWATER BENEFICIAL USE 
EVALUATION [INCLUDES PUBLIC SUMMARY 
AND EFAW TRANSMITTAL LETTER BY R. 
POWELL]

00128

01-05-2000
11-24-1999

01.1

NAVFAC - EFA 
WEST
R. POWELL
VARIOUS 
AGENCIES
 

REPORT
N62474-94-D-7609
111

N00217 /  003919
EFAW SER 
7229WR/L0015

ADMIN RECORD
INFO REPOSITORY

008
009
016
017
022
032
033N
033S
034
035
037
038
039
044
045
048
050
051
053
055
065
066
068
070
071
PARCEL D

FRC - PERRIS
 
IMAGED
HPNT_016

181-07-0027
30093199

BOX 0080

Wednesday, May 06, 2009 Page 28 of 120



UIC No.  / Rec. No.

Record Type
Contr./Guid. No.
Approx. # Pages

Prc. Date
Record Date
CTO No.
EPA Cat. #

Author Affil.
Author
Recipient Affil.
Recipient

Doc. Control No.

Subject/Comments Classification Sites
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SWDIV Box No(s)
CD No.

FRC Accession No.
FRC Warehouse

FRC Box No(s)

RESPONSE TO COMMENTS ON THE DRAFT 
TECHNICAL MEMORANDUM FOR THE 
GROUNDWATER CLASSIFICATION AND 
ANALYSIS OF THE A- AND B- AQUIFER 
INTERCONNECTIONS FOR PARCEL D

00128

01-20-2000
01-03-2000

10.1

NAVFAC - 
SOUTHWEST 
DIVISION
J. JOYCE
VARIOUS 
AGENCIES
 

CORRESPONDENC
E
N62474-94-D-7609
26

N00217 /  003921
SWDIV SER 
06CH.AP/006

ADMIN RECORD PARCEL D FRC - PERRIS
 
IMAGED
HPNT_016

181-07-0027
30093199

BOX 0080

24 FEBRUARY 2000 RESTORATION 
ADVISORY BOARD (RAB) MEETING 
HANDOUTS [INCLUDES AGENDA, RAB 
LISTING, MEETING MINUTES OF 10/21/99, 
12/09/99, 01/18/00 AND 01/27/00 AND 
VARIOUS HANDOUTS] {PORTION OF 
MAILING LIST IS CONFIDENTIAL}

CTO 0007

11-08-2000
02-24-2000

BECHTEL 
NATIONAL, INC.
TAIT, R.
NAVFAC - 
SOUTHWEST 
DIVISION
SELBY, R.

MINUTES
N68711-95-D-7526
69

N00217 /  000245
CTO-007/0178

ADMIN RECORD
INFO REPOSITORY
SENSITIVE

PARCEL A
PARCEL B
PARCEL C
PARCEL D
PARCEL E
PARCEL F

FRC - PERRIS
 
IMAGED
HPNT_001

181-07-0027
30093199

BOX 0005

TRANSMITTAL OF 23 MARCH 2000 PARCEL 
D RISK MANAGEMENT REVIEW MEETING 
MINUTES (W/ ENCLOSURE)NONE

04-14-2000
04-12-2000

NAVFAC - EFA 
WEST
R. MACH
U.S. EPA - SAN 
FRANCISCO
C. TROMBADORE

CORRESPONDENC
E
NONE
8

N00217 /  003932
SWDIV SER 
06CH.RM/278

ADMIN RECORD PARCEL D FRC - PERRIS
 
IMAGED
HPNT_016

181-07-0027
30093199

BOX 0080

27 APRIL 2000 RESTORATION ADVISORY 
BOARD (RAB) MEETING HANDOUTS - 
INCLUDES AGENDA, MEETING MINUTES OF 
3/23/00 & BCT MEETING MINUTES OF 3/3/00, 
PARCEL UPDATES, OVERHEADS & DRAFT 
EXPLANATION OF SIGNIFICANT 
DIFFERENCES, PARCEL B - (4/10/00)]

CTO 0007

11-08-2000
04-27-2000

BECHTEL 
NATIONAL, INC.
TAIT, R.
NAVFAC - 
SOUTHWEST 
DIVISION
SELBY, R.

MINUTES
N68711-95-D-7526
72

N00217 /  000247
CTO-007/0178

ADMIN RECORD
INFO REPOSITORY

PARCEL A
PARCEL B
PARCEL C
PARCEL D
PARCEL E
PARCEL F
SITE 00001

FRC - PERRIS
 
IMAGED
HPNT_001

181-07-0027
30093199

BOX 0005

EPA'S REQUEST TO ASSIST IN 
CALCULATING REALISTIC COST TO 
COMPLETE ESTIMATENONE

06-06-2000
05-05-2000

U.S. EPA - SAN 
FRANCISCO
C. TROMBADORE
NAVFAC - EFA 
WEST
R. MACH

CORRESPONDENC
E
NONE
2

N00217 /  003945
NONE

ADMIN RECORD PARCEL B
PARCEL C
PARCEL D
PARCEL E
PARCEL F

FRC - PERRIS
 
IMAGED
HPNT_016

181-07-0027
30093199

BOX 0081
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UIC No.  / Rec. No.

Record Type
Contr./Guid. No.
Approx. # Pages

Prc. Date
Record Date
CTO No.
EPA Cat. #

Author Affil.
Author
Recipient Affil.
Recipient

Doc. Control No.

Subject/Comments Classification Sites

Location
SWDIV Box No(s)
CD No.

FRC Accession No.
FRC Warehouse

FRC Box No(s)

SUBMISSION OF FINAL COST TO 
COMPLETE TECHNICAL ASSUMPTIONS 
MEETING MINUTES OF 25 APRIL 2000 (W/ 
ENCLOSURE)

NONE

06-06-2000
05-12-2000

NAVFAC - EFA 
WEST
R. MACH
VARIOUS 
AGENCIES
 

CORRESPONDENC
E
NONE
11

N00217 /  003946
SWDIV SER 
06CH.RM/361

ADMIN RECORD PARCEL B
PARCEL C
PARCEL D

FRC - PERRIS
 
IMAGED
HPNT_016

181-07-0027
30093199

BOX 0081

SUBMISSION OF 27 APRIL 2000 BASE 
REALIGNMENT AND CLOSURE (BRAC) 
CLEANUP TEAM (BCT) MEETING MINUTES 
(W/ ENCLOSURE)

NONE

06-06-2000
05-12-2000

NAVFAC - EFA 
WEST
R. MACH
VARIOUS 
AGENCIES
 

CORRESPONDENC
E
NONE
13

N00217 /  003947
SWDIV SER 
06CH.RM/360

ADMIN RECORD PARCEL A
PARCEL B
PARCEL C
PARCEL D
PARCEL E

FRC - PERRIS
 
IMAGED
HPNT_016

181-07-0027
30093199

BOX 0081

RESTORATION ADVISORY BOARD (RAB) 
MEETING MINUTES OF 25 MAY 2000

CTO 0007

10-27-2000
05-25-2000

BECHTEL 
NATIONAL, INC.
 
NAVFAC - 
SOUTHWEST 
DIVISION
 

MINUTES
N68711-95-D-7526
19

N00217 /  000224
CTO-007/0097

ADMIN RECORD
INFO REPOSITORY

PARCEL A
PARCEL B
PARCEL C
PARCEL D
PARCEL E

FRC - PERRIS
 
IMAGED
HPNT_001

181-07-0027
30093199

BOX 0004

25 MAY 2000 RESTORATION ADVISORY 
BOARD (RAB) MEETING HANDOUTS 
[INCLUDES AGENDA, 04/27/00 MEETING 
MINUTES & VARIOUS HANDOUTS]

CTO 0007

11-08-2000
05-25-2000

BECHTEL 
NATIONAL, INC.
 
NAVFAC - 
SOUTHWEST 
DIVISION
 

MINUTES
N68711-95-D-7526
20

N00217 /  000251
CTO-007/0178

ADMIN RECORD
INFO REPOSITORY

PARCEL B
PARCEL C
PARCEL D
PARCEL E

FRC - PERRIS
 
IMAGED
HPNT_001

181-07-0027
30093199

BOX 0005

ENVIRONMENTAL CLEANUP NEWSLETTER: 
"WHAT IS HUNTERS POINT SHIPYARD?"

NONE

11-08-2000
06-01-2000

NAVFAC - 
SOUTHWEST 
DIVISION
 
NAVFAC - 
SOUTHWEST 
DIVISION
 

MISC
NONE
12

N00217 /  000257
NONE

ADMIN RECORD
INFO REPOSITORY

006
021
PARCEL A
PARCEL B
PARCEL C
PARCEL D
PARCEL E
SITE 00001
SITE 00003

FRC - PERRIS
 
IMAGED
HPNT_001

181-07-0027
30093199

BOX 0005
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DRAFT FIELD SAMPLING PLAN FOR PHASE I 
GROUNDWATER DATA GAPS 
INVESTIGATION00005 & 00011

06-07-2000
06-01-2000

TETRA TECH EM 
INC.
D. BIELSKIS
VARIOUS 
AGENCIES
 

REPORT
N62474-94-D-7609
354

N00217 /  003955
NONE

ADMIN RECORD PARCEL A
PARCEL B
PARCEL C
PARCEL D
PARCEL E
PARCEL F

FRC - PERRIS
 
IMAGED
HPNT_021

181-07-0027
30093199

BOX 0081

DRAFT QUALITY ASSURANCE PROJECT 
PLAN FOR PHASE I GROUNDWATER DATA 
GAPS INVESTIGATION00005 & 00011

06-07-2000
06-01-2000

TETRA TECH EM 
INC.
D. BIELSKIS
VARIOUS 
AGENCIES
 

REPORT
N62474-94-D-7609
126

N00217 /  003956
NONE

ADMIN RECORD PARCEL B
PARCEL C
PARCEL D
PARCEL E

FRC - PERRIS
 
IMAGED
HPNT_022

181-07-0027
30093199

BOX 0081

COMMENTS ON DRAFT FIELD SAMPLING 
PLAN FOR PHASE I DATA GAPS 
INVESTIGATIONNONE

07-14-2000
06-16-2000

CRWQCB - SAN 
FRANCISCO
B. JOB
NAVFAC - EFA 
WEST
R. MACH

CORRESPONDENC
E
NONE
3

N00217 /  003979
CRWQCB FILE NO. 
2169.6032 (LBJ)

ADMIN RECORD PARCEL C
PARCEL D
PARCEL E

FRC - PERRIS
 
IMAGED
HPNT_022

181-07-0027
30093199

BOX 0081

REVIEW AND COMMENT ON THE DRAFT 
FIELD SAMPLING PLAN AND QUALITY 
ASSURANCE PROJECT PLAN FOR PHASE I 
GROUNDWATER DATA GAPS

NONE

07-14-2000
06-19-2000

U.S. EPA - SAN 
FRANCISCO
C. TROMBADORE
NAVFAC - EFA 
WEST
R. MACH

CORRESPONDENC
E
NONE
5

N00217 /  003978
NONE

ADMIN RECORD PARCEL C
PARCEL D

FRC - PERRIS
 
IMAGED
HPNT_022

181-07-0027
30093199

BOX 0081

SUBMISSION OF FINAL COST TO 
COMPLETE ANALYSIS IN SUPPORT OF 
EARLY TRANSFER MEETING MINUTES OF 
18 MAY 2000

NONE

07-14-2000
06-20-2000

NAVFAC - EFA 
WEST
R. MACH
VARIOUS 
AGENCIES
 

CORRESPONDENC
E
NONE
9

N00217 /  003965
EFAW SER 
06CH.RM/473

ADMIN RECORD PARCEL B
PARCEL C
PARCEL D

FRC - PERRIS
 
IMAGED
HPNT_022

181-07-0027
30093199

BOX 0081
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CTO No.
EPA Cat. #

Author Affil.
Author
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Recipient

Doc. Control No.
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SWDIV Box No(s)
CD No.

FRC Accession No.
FRC Warehouse

FRC Box No(s)

EPA REVIEW AND COMMENT ON THE 
DRAFT FIELD SAMPLING PLAN AND 
QUALITY ASURANE PROJECT PLAN FOR 
PHASE I GROUNDWATER DATA GAPS 
(WITH FOCUS ON PARCEL D 
GROUNDWATER SAMPLING EFFORT)

NONE

07-14-2000
06-20-2000

U.S. EPA - SAN 
FRANCISCO
C. TROMBADORE
NAVFAC - EFA 
WEST
R. MACH

CORRESPONDENC
E
NONE
7

N00217 /  003977
NONE

ADMIN RECORD PARCEL C
PARCEL D

FRC - PERRIS
 
IMAGED
HPNT_022

181-07-0027
30093199

BOX 0081

DRAFT FINAL PARCEL D RISK 
MANAGEMENT REVIEW PROCESS - 
VOLUMES I AND II OF II00128

07-14-2000
06-20-2000

TETRA TECH EM 
INC.
S. WALD
NAVFAC - 
SOUTHWEST 
DIVISION
 

REPORT
N62474-94-D-7609
973

N00217 /  003988
NONE

ADMIN RECORD 008
009
016
017
022
032
033N
033S
034
035
036
037
038
039
053
055
065
068
069
070
PARCEL D

FRC - PERRIS
 
IMAGED
HPNT_027

181-07-0027
30093199

BOX 0081

TRANSMITTAL OF 1 & 2) DRAFT FINAL 
PARCEL D RISK MANAGEMENT REVIEW 
PROCESS, VOLUMES I-II OF II (SEE AR 
#3988) AND 3) FINAL CONSTRUCTION 
SUMMARY REPORT PICKLING AND PLATE 
YARD REMOVAL ACTION (SEE AR #3989).  
***COMMENTS:  {PORTION OF MAILING LIST 
IS CONFIDENTIAL}***

NONE

07-14-2000
06-20-2000

NAVFAC - EFA 
WEST
R. MACH
VARIOUS 
AGENCIES
 

CORRESPONDENC
E
NONE
4

N00217 /  003990
EFAW SER 
06CH.RM/459

ADMIN RECORD
SENSITIVE

PARCEL D FRC - PERRIS
 
IMAGED
HPNT_009

181-07-0027
30093199

BOX 0082
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REVIEW AND COMMENTS ON THE DRAFT 
QUALITY ASSURANCE PROJECT PLAN AND 
DRAFT FIELD SAMPLING PLAN FOR PHASE I 
GROUNDWATER DATA GAPS 
INVESTIGATION

NONE

07-14-2000
06-23-2000

DTSC - 
BERKELEY, CA
KAO, C.
NAVFAC - EFA 
WEST
MACH, R.

CORRESPONDENC
E
NONE
11

N00217 /  003976
NONE

ADMIN RECORD PARCEL B
PARCEL C
PARCEL D
PARCEL E
SITE 00009
SITE 00018
SITE 00025
SITE 00028

FRC - PERRIS
 
IMAGED
HPNT_022

181-07-0027
30093199

BOX 0081

DRAFT RADIOLOGICAL REMOVAL ACTION; 
ACTION MEMORANDUM

00005

07-14-2000
06-26-2000

TETRA TECH EM 
INC.
M. WANTA
NAVFAC - 
SOUTHWEST 
DIVISION
 

REPORT
N62474-94-D-7609
119

N00217 /  003986
NONE

ADMIN RECORD 011
014
015
034
039
BLDG. 364
BLDG. 509
BLDG. 529
BLDG. 707
PARCEL D
PARCEL E

FRC - PERRIS
 
IMAGED
HPNT_022

181-07-0027
30093199

BOX 0081

TRANSMITTAL OF THE 08 JUNE 2000 FINAL 
BASE REALIGNMENT AND CLOSURE (BRAC) 
CLEANUP TEAM (BCT) MEETING MINUTESNONE

07-14-2000
06-30-2000

NAVFAC - EFA 
WEST
R. MACH
VARIOUS 
AGENCIES
 

CORRESPONDENC
E
NONE
11

N00217 /  003972
EFAW SER 
06CH.RM/478

ADMIN RECORD PARCEL B
PARCEL C
PARCEL D
PARCEL E

FRC - PERRIS
 
IMAGED
HPNT_022

181-07-0027
30093199

BOX 0081

TRANSMITTAL OF 31 MAY 2000 FINAL 
PETROLEUM HYDROCARBON PROGRAM

NONE

07-14-2000
06-30-2000

NAVFAC - EFA 
WEST
R. MACH
VARIOUS 
AGENCIES
 

CORRESPONDENC
E
NONE
7

N00217 /  003973
EFAW SER 
06CH.RM/477

ADMIN RECORD BLDG. 439
PARCEL B
PARCEL C
PARCEL D
PARCEL E

FRC - PERRIS
 
IMAGED
HPNT_022

181-07-0027
30093199

BOX 0081
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Prc. Date
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EPA Cat. #
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Author
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CD No.
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FRC Warehouse
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RESPONSE TO CALIFORNIA DTSC 
COMMENTS ON THE DRAFT SAMPLING AND 
ANALYSIS PLAN SITE INVESTIGATIONNONE

07-14-2000
07-14-2000

 
 
NAVFAC - 
SOUTHWEST 
DIVISION
 

CORRESPONDENC
E
NONE
10

N00217 /  003991
NONE

ADMIN RECORD 033
035
037
PARCEL D

FRC - PERRIS
 
IMAGED
HPNT_009

181-07-0027
30093199

BOX 0082

COMMENTS ON THE PARCEL D RISK 
MANAGEMENT REVIEW PROCESS

NONE

08-08-2000
07-26-2000

ARC ECOLOGY
C. SHIRLEY
NAVFAC - 
SOUTHWEST 
DIVISION
 

CORRESPONDENC
E
NONE
3

N00217 /  000040
NONE

ADMIN RECORD
INFO REPOSITORY

PARCEL D FRC - PERRIS
 
IMAGED
HPNT_001

181-07-0027
30093199

BOX 0001

QUALITATIVE REVIEW & COMMENTS BY 
SOUTHEAST ALLIANCE FOR 
ENVIRONMENTAL JUSTICE (SAEJ), 
RESIDENTS, COMMUNITY, & 
ENVIROMETRIX CORP. (EMC) ON THE 
DRAFT FINAL PARCEL D - RISK 
MANAGEMENT REVIEW PROCESS  {SEE AR 
#40 & 3988 - REPORT & COMMENTS BY ARC 
ECOLOGY}

NONE

08-08-2000
07-26-2000

ENVIROMETRIX 
CORP.
N. SHOPAY
NAVFAC - EFA 
WEST
R. MACH

CORRESPONDENC
E
NONE
11

N00217 /  000044
199624

ADMIN RECORD
INFO REPOSITORY

PARCEL D FRC - PERRIS
 
IMAGED
HPNT_001

181-07-0027
30093199

BOX 0001

27 JULY 2000 RESTORATION ADVISORY 
BOARD MEETING MINUTES REPORTER'S 
TRANSCRIPTCTO 0007

10-27-2000
07-27-2000

BECHTEL 
NATIONAL, INC.
 
NAVFAC - 
SOUTHWEST 
DIVISION
 

MINUTES
N68711-95-D-7526
19

N00217 /  000234
CTO-007/0154

ADMIN RECORD
INFO REPOSITORY

PARCEL A
PARCEL B
PARCEL C
PARCEL D
PARCEL E

FRC - PERRIS
 
IMAGED
HPNT_002

181-07-0027
30093199

BOX 0004

27 JULY 2000 RESTORATION ADVISORY 
BOARD (RAB) MEETING HANDOUTS 
[INCLUDES AGENDA, 05/25/00 MEETING 
MINUTES AND VARIOUS HANDOUTS]

CTO 0007

11-08-2000
07-27-2000

BECHTEL 
NATIONAL, INC.
 
NAVFAC - 
SOUTHWEST 
DIVISION
 

MINUTES
N68711-95-D-7526
30

N00217 /  000252
CTO-007/0178

ADMIN RECORD
INFO REPOSITORY

PARCEL B
PARCEL C
PARCEL D

FRC - PERRIS
 
IMAGED
HPNT_001

181-07-0027
30093199

BOX 0005
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UIC No.  / Rec. No.

Record Type
Contr./Guid. No.
Approx. # Pages

Prc. Date
Record Date
CTO No.
EPA Cat. #

Author Affil.
Author
Recipient Affil.
Recipient

Doc. Control No.

Subject/Comments Classification Sites

Location
SWDIV Box No(s)
CD No.

FRC Accession No.
FRC Warehouse

FRC Box No(s)

FINAL FIELD SAMPLING PLAN AND QUALITY 
ASSURANCE PROJECT PLAN - PHASE I 
GROUNDWATER DATA GAPS 
INVESTIGATION [INCLUDES SWDIV 
TRANSMITTAL LETTER BY R. MACH] 
{PORTION OF MAILING LIST IS SENSITIVE}.  
***COMMENTS:  {SEE AR #332 - FSP/QAPP 
ADDENDUM, PHASE II AND 580 - FSP/QAPP 
ADDENDUM II, PHASE III}***

00011

08-08-2000
07-31-2000

TETRA TECH EM 
INC.
D. BIELSKIS
NAVFAC - 
SOUTHWEST 
DIVISION
D. DEMARS

CORRESPONDENC
E
N62474-94-D-7609
599

N00217 /  000051
DS.0011.14744

ADMIN RECORD
INFO REPOSITORY
SENSITIVE

006
021
022
PARCEL B
PARCEL C
PARCEL D
PARCEL E
SITE 00001

FRC - PERRIS
 
IMAGED
HPNT_002

181-07-0027
30093199

BOX 0001

BRAC CLEANUP TEAM (BCT) MEETING 
MINUTES OF 13 JULY 2000 (W/ ENCLOSURE)

NONE

08-29-2000
08-15-2000

NAVFAC - EFA 
WEST
MACH, R.
VARIOUS 
AGENCIES
 

MINUTES
NONE
15

N00217 /  000114
EFAW SER 
06CH.RM/522

ADMIN RECORD
INFO REPOSITORY

PARCEL B
PARCEL C
PARCEL D
PARCEL E

FRC - PERRIS
 
IMAGED
HPNT_001

181-07-0027
30093199

BOX 0002

FINAL RADIOLOGICAL REMOVAL ACTION, 
ACTION MEMORANDUM (INCLUDES 
RESPONSE TO AGENCY COMMENTS ON 
THE DRAFT RADIOLOGICAL REMOVAL 
ACTION, ACTION MEMORANDUM AND CD 
COPY)

CTO 0005

08-29-2000
08-17-2000

TETRA TECH EM 
INC.
CHOW, D.
NAVFAC - 
SOUTHWEST 
DIVISION
MACH, R.

REPORT
N62474-94-D-7609
134

N00217 /  000123
DS.005.15135 & 
EFAW SER 
06CH.RM/527

ADMIN RECORD
INFO REPOSITORY

BLDG 00364
BLDG 00509
BLDG 00529
BLDG 00707
PARCEL B
PARCEL D
PARCEL E
SITE 00011
SITE 00014
SITE 00015
SITE 00034
SITE 00039

FRC - PERRIS
 
IMAGED
HPNT_026

181-07-0027
30093199

BOX 0002

COMMENTS ON DRAFT ACTION 
MEMORANDUM FOR THE TIME CRITICAL 
REMOVAL ACTION (TCRA) FOR STEAM 
LINES, FUEL LINES, AND NON VOLATILE 
ORGANIC COMPOUNDS (VOC) SOIL SITES 
(W/ ENCLOSURE)

NONE

09-07-2000
08-21-2000

DTSC - BERKELEY
C. KAO
NAVFAC - EFA 
WEST
R. MACH

CORRESPONDENC
E
NONE
8

N00217 /  000159
NONE

ADMIN RECORD
INFO REPOSITORY

PARCEL C
PARCEL D

FRC - PERRIS
 
IMAGED
HPNT_026

181-07-0027
30093199

BOX 0003

Wednesday, May 06, 2009 Page 35 of 120



UIC No.  / Rec. No.

Record Type
Contr./Guid. No.
Approx. # Pages

Prc. Date
Record Date
CTO No.
EPA Cat. #

Author Affil.
Author
Recipient Affil.
Recipient

Doc. Control No.

Subject/Comments Classification Sites

Location
SWDIV Box No(s)
CD No.

FRC Accession No.
FRC Warehouse

FRC Box No(s)

DRAFT SAMPLING AND ANALYSIS PLAN, 
PARCEL D SOIL SITE DELINEATION 
[INCLUDES TRANSMITTAL LETTER BY R. 
MACH] {CD COPY ENCLOSED}

00011

08-29-2000
08-24-2000

TETRA TECH EM 
INC.
R. REEVE
NAVFAC - 
SOUTHWEST 
DIVISION
 

CORRESPONDENC
E
N62474-94-D-7609
215

N00217 /  000122
DS.0011.14913

ADMIN RECORD
INFO REPOSITORY

008
009
037
053
055
065
PARCEL D

FRC - PERRIS
 
IMAGED
HPNT_001

181-07-0027
30093199

BOX 0002

24 AUGUST 2000 RESTORATION ADVISORY 
BOARD (RAB) MEETING MINUTES 
REPORTER'S TRANSCRIPTCTO 0007

10-27-2000
08-24-2000

BECHTEL 
NATIONAL, INC.
 
NAVFAC - 
SOUTHWEST 
DIVISION
 

MINUTES
N68711-95-D-7526
31

N00217 /  000235
CTO-007/0158

ADMIN RECORD
INFO REPOSITORY

BLDG. 411
PARCEL B
PARCEL C
PARCEL D
PARCEL E

FRC - PERRIS
 
IMAGED
HPNT_002

181-07-0027
30093199

BOX 0004

24 AUGUST 2000 RESTORATION ADVISORY 
BOARD (RAB) MEETING HANDOUTS 
[INCLUDES AGENDA, 07/27/00 MEETING 
MINUTES , VARIOUS HANDOUTS AND 
TETRA TECH EMPLOYMENT APPLICATION]

CTO 0007

11-08-2000
08-24-2000

BECHTEL 
NATIONAL, INC.
 
NAVFAC - 
SOUTHWEST 
DIVISION
 

MINUTES
N68711-95-D-7526
33

N00217 /  000253
CTO-007/0178

ADMIN RECORD
INFO REPOSITORY

PARCEL B
PARCEL C
PARCEL D

FRC - PERRIS
 
IMAGED
HPNT_001

181-07-0027
30093199

BOX 0005

COMMENTS ON THE DRAFT ACTION 
MEMORANDUM, TIME CRITICAL REMOVAL 
ACTION FOR STEAM LINES, FUEL LINES, 
AND NON-VOC SOIL SITES

NONE

09-07-2000
08-25-2000

CRWQCB - 
OAKLAND
B. JOB
NAVFAC - EFA 
WEST
R. MACH

CORRESPONDENC
E
NONE
3

N00217 /  000151
2169.6032

ADMIN RECORD
INFO REPOSITORY

PARCEL C
PARCEL D

FRC - PERRIS
 
IMAGED
HPNT_001

181-07-0027
30093199

BOX 0003

REVIEW AND COMMENTS OF THE DRAFT 
ACTION MEMORANDUM, TIME-CRITICAL 
REMOVAL ACTION FOR STEAM LINES, FUEL 
LINES, AND NON-VOLATILE ORGANIC 
COMPOUND SOIL SITES

NONE

11-22-2000
08-28-2000

SHEPPARD, 
MULLIN, RICHTER
E. MCDANIEL
NAVFAC - EFA 
WEST
R. MACH

CORRESPONDENC
E
NONE
2

N00217 /  000269
NONE

ADMIN RECORD PARCEL C
PARCEL D

FRC - PERRIS
 
IMAGED
HPNT_002

181-07-0027
30093199

BOX 0005

Wednesday, May 06, 2009 Page 36 of 120



UIC No.  / Rec. No.

Record Type
Contr./Guid. No.
Approx. # Pages

Prc. Date
Record Date
CTO No.
EPA Cat. #

Author Affil.
Author
Recipient Affil.
Recipient

Doc. Control No.

Subject/Comments Classification Sites

Location
SWDIV Box No(s)
CD No.

FRC Accession No.
FRC Warehouse

FRC Box No(s)

REVIEW AND COMMENTS OF THE FIELD 
SAMPLING PLAN AND QUALITY 
ASSURANCE PROJECT PLAN, PHASE I 
GROUNDWATER DATA GAPS 
INVESTIGATION (WITH ENCLOSURE)

NONE

11-22-2000
08-28-2000

SHEPPARD, 
MULLIN, RICHTER 
& HA
E. MCDANIEL
NAVFAC - EFA 
WEST
R. MACH

CORRESPONDENC
E
NONE
3

N00217 /  000270
NONE

ADMIN RECORD PARCEL C
PARCEL D
WELL IR 
09MW38A
WELL 
IR09MW36A
WELL 
IR09MW37A
WELL 
IR09MW39A
WELL 
IR09MW45F
WELL IR09P041A
WELL IR09P140A
WELL 
IR28MW313F
WELL 
IR29MW56F
WELL 
IR29MW58F
WELL 
IR29MW85F
WELL 
IR33MW116A
WELL 
IR33MW63A
WELL 
IR36MW16A
WELL 
IR44MW08A
WELL 
PA50MW12A

FRC - PERRIS
 
IMAGED
HPNT_002

181-07-0027
30093199

BOX 0005

COMMENTS ON DRAFT ACTION 
MEMORANDUM, TIME CRITICAL REMOVAL 
ACTION FOR STEAM LINES, AND NON-VOC 
SOIL SITES

NONE

09-07-2000
08-30-2000

ARC ECOLOGY
C. SHIRLEY
NAVFAC - EFA 
WEST
R. MACH

CORRESPONDENC
E
NONE
2

N00217 /  000160
NONE

ADMIN RECORD
INFO REPOSITORY

PARCEL C
PARCEL D

FRC - PERRIS
 
IMAGED
HPNT_001

181-07-0027
30093199

BOX 0003

Wednesday, May 06, 2009 Page 37 of 120



UIC No.  / Rec. No.

Record Type
Contr./Guid. No.
Approx. # Pages

Prc. Date
Record Date
CTO No.
EPA Cat. #

Author Affil.
Author
Recipient Affil.
Recipient

Doc. Control No.

Subject/Comments Classification Sites

Location
SWDIV Box No(s)
CD No.

FRC Accession No.
FRC Warehouse

FRC Box No(s)

COMMENTS ON DRAFT ACTION 
MEMORANDUM, TIME CRITICAL REMOVAL 
ACTION FOR STEAM LINES, FUEL LINES, 
AND NON-VOC SOIL SITES (WITH 
ENCLOSURE)

NONE

09-07-2000
08-30-2000

SF 
REDEVELOPMENT 
AGENCY
B. RHETT
NAVFAC - EFA 
WEST
R. MACH

CORRESPONDENC
E
NONE
4

N00217 /  000161
450-03200-190

ADMIN RECORD
INFO REPOSITORY

PARCEL C
PARCEL D

FRC - PERRIS
 
IMAGED
HPNT_001

181-07-0027
30093199

BOX 0003

NAVY'S ENVIRONMENTAL RESTORATION 
JULY 2000 MONTHLY PROGRESS REPORT 
(MPR) (WITH ENCLOSURE) [PORTION OF 
MAILING LIST IS CONFIDENTIAL]

NONE

04-13-2001
08-31-2000

NAVFAC - EFA 
WEST
R. MACH
VARIOUS 
AGENCIES
 

CORRESPONDENC
E
NONE
9

N00217 /  000399
EFAW SER 
06CH.RM/705

ADMIN RECORD
SENSITIVE

PARCEL B
PARCEL C
PARCEL D
PARCEL E
PARCEL F

FRC - PERRIS
 
IMAGED
HPNT_005

181-07-0027
30093199

BOX 0008

ENVIRONMENTAL CLEANUP NEWSLETTER: 
"PARCEL B CLEANUP MOVING FORWARD"

NONE

11-08-2000
09-01-2000

NAVFAC - 
SOUTHWEST 
DIVISION
 
NAVFAC - 
SOUTHWEST 
DIVISION
 

MISC
NONE
10

N00217 /  000258
NONE

ADMIN RECORD
INFO REPOSITORY

PARCEL A
PARCEL B
PARCEL C
PARCEL D
PARCEL E
PARCEL F

FRC - PERRIS
 
IMAGED
HPNT_001

181-07-0027
30093199

BOX 0005

FINAL TIME-CRITICAL REMOVAL ACTION 
FOR STEAM LINES, FUEL LINES AND NON-
VOLATILE ORGANIC COMPOUND SOIL 
SITES {CD COPY ENCLOSED}

00011

09-26-2000
09-13-2000

TETRA TECH EM 
INC.
 
VARIOUS 
AGENCIES
 

REPORT
N62474-94-D-7609
67

N00217 /  000168
DS.0011.14917

ADMIN RECORD
INFO REPOSITORY

PARCEL C
PARCEL D

FRC - PERRIS
 
IMAGED
HPNT_026

181-07-0027
30093199

BOX 0003

CITY HAD INSUFFICIENT TIME TO 
THOROUGHLY REVIEW THE DOCUMENTS 
AND REQUESTS TO PROVIDE COMMENTS 
NO LATER THAN 04 OCTOBER 2000

NONE

10-19-2000
09-22-2000

SF 
REDEVELOPMENT 
AGENCY
B. RHETT
NAVFAC - EFA 
WEST
R. MACH

CORRESPONDENC
E
NONE
1

N00217 /  000193
NONE

ADMIN RECORD
INFO REPOSITORY

PARCEL B
PARCEL D

FRC - PERRIS
 
IMAGED
HPNT_001

181-07-0027
30093199

BOX 0004

Wednesday, May 06, 2009 Page 38 of 120



UIC No.  / Rec. No.

Record Type
Contr./Guid. No.
Approx. # Pages

Prc. Date
Record Date
CTO No.
EPA Cat. #

Author Affil.
Author
Recipient Affil.
Recipient

Doc. Control No.

Subject/Comments Classification Sites

Location
SWDIV Box No(s)
CD No.

FRC Accession No.
FRC Warehouse

FRC Box No(s)

REVIEW AND COMMENT ON DRAFT 
SAMPLING AND ANALYSIS PLAN, PARCEL D 
SOIL SITE DELINEATIONNONE

10-19-2000
09-25-2000

U.S. EPA - SAN 
FRANCISCO
C. TROMBADORE
NAVFAC - EFA 
WEST
R. MACH

CORRESPONDENC
E
NONE
6

N00217 /  000188
NONE

ADMIN RECORD
INFO REPOSITORY

PARCEL D FRC - PERRIS
 
IMAGED
HPNT_001

181-07-0027
30093199

BOX 0004

REVIEW AND COMMENTS ON THE DRAFT 
SAMPLING AND ANALYSIS PLAN, PARCEL D 
SOIL SITE DELINEATIONNONE

10-19-2000
09-26-2000

DTSC - BERKELEY
C. KAO
NAVFAC - EFA 
WEST
R. MACH

CORRESPONDENC
E
NONE
32

N00217 /  000192
NONE

ADMIN RECORD
INFO REPOSITORY

PARCEL D FRC - PERRIS
 
IMAGED
HPNT_001

181-07-0027
30093199

BOX 0004

REVIEW AND COMMENTS ON QUALITY 
ASSURANCE PROJECT PLAN, PARCEL D 
SOIL SITE DELINEATION (W/ ENCLOSURE)NONE

10-19-2000
09-28-2000

U.S. EPA - SAN 
FRANCISCO
C. TROMBADORE
NAVFAC - EFA 
WEST
R. MACH

CORRESPONDENC
E
NONE
5

N00217 /  000196
NONE

ADMIN RECORD
INFO REPOSITORY

PARCEL D FRC - PERRIS
 
IMAGED
HPNT_001

181-07-0027
30093199

BOX 0004

REVIEW AND COMMENTS ON THE FINAL 
ACTION MEMORANDUM FOR TIME-
CRITICAL REMOVAL ACTION AT PARCELS C 
AND D STEAM LINES, FUEL LINES, AND NON-
VOLATILE ORGANIC COMPOUND SITES

NONE

10-27-2000
10-18-2000

DTSC - BERKELEY
C. KAO
NAVFAC - EFA 
WEST
R. MACH

CORRESPONDENC
E
NONE
2

N00217 /  000239
NONE

ADMIN RECORD
INFO REPOSITORY

PARCEL C
PARCEL D

FRC - PERRIS
 
IMAGED
HPNT_002

181-07-0027
30093199

BOX 0004

TECHNICAL JUSTIFICATION FOR THE 
PARCEL B THROUGH F INTERFACE, BEACH 
ARMORIZATION CONCEPTUAL DESIGN 
{PORTION OF MAILING LIST IS 
CONFIDENTIAL} (WITH ENCLOSURE)

NONE

10-27-2000
10-19-2000

NAVFAC - EFA 
WEST
R. MACH
VARIOUS 
AGENCIES
 

REPORT
NONE
8

N00217 /  000240
EFAW SER 
06CH.RM/851

ADMIN RECORD
INFO REPOSITORY
SENSITIVE

PARCEL B
PARCEL C
PARCEL D
PARCEL E
PARCEL F

FRC - PERRIS
 
IMAGED
HPNT_002

181-07-0027
30093199

BOX 0004

26 OCTOBER 2000 RESTORATION 
ADVISORY BOARD (RAB) MEETING 
HANDOUTS [INCLUDES AGENDA, MEETING 
MINUTES, VARIOUS HANDOUTS, 
SEPTEMBER 2000 MONTHLY PROGRESS 
REPORT AND FACT SHEET NO. 3]

CTO 0007

11-08-2000
10-26-2000

BECHTEL 
NATIONAL, INC.
 
NAVFAC - 
SOUTHWEST 
DIVISION
 

MINUTES
N68711-95-D-7526
19

N00217 /  000256
CTO-007/0178

ADMIN RECORD
INFO REPOSITORY

PARCEL B
PARCEL C
PARCEL D
PARCEL E
PARCEL F

FRC - PERRIS
 
IMAGED
HPNT_001

181-07-0027
30093199

BOX 0005

Wednesday, May 06, 2009 Page 39 of 120



UIC No.  / Rec. No.

Record Type
Contr./Guid. No.
Approx. # Pages

Prc. Date
Record Date
CTO No.
EPA Cat. #

Author Affil.
Author
Recipient Affil.
Recipient

Doc. Control No.

Subject/Comments Classification Sites

Location
SWDIV Box No(s)
CD No.

FRC Accession No.
FRC Warehouse

FRC Box No(s)

REVIEW OF NAVY TECHNICAL 
JUSTIFCATION FOR THE PARCEL B 
THROUGH F INTERFACE, BEACH 
AMORIZATION CONCEPTUAL DESIGN  {SEE 
AR #240 & 290 - TECHNICAL JUSTIFICATION 
& COMMENTS BY SFRA}

NONE

11-22-2000
10-31-2000

U.S. EPA - SAN 
FRANCISCO
C. TROMBADORE
NAVFAC - EFA 
WEST
R. MACH

CORRESPONDENC
E
NONE
2

N00217 /  000289
NONE

ADMIN RECORD PARCEL B
PARCEL C
PARCEL D
PARCEL E
PARCEL F

FRC - PERRIS
 
IMAGED
HPNT_002

181-07-0027
30093199

BOX 0005

COMMENTS ON TECHNICAL JUSTIFICATION 
FOR THE PARCEL B THROUGH F 
INTERFACE BEACH ARMORIZATION 
CONCEPTUAL DESIGN (SEE AR #240 - 
DOCUMENT)

NONE

12-18-2000
10-31-2000

CRWQCB - SAN 
FRANCISCO
B. JOB
NAVFAC - EFA 
WEST
R. MACH

CORRESPONDENC
E
NONE
2

N00217 /  000297
NONE

ADMIN RECORD PARCEL B
PARCEL C
PARCEL D
PARCEL E
PARCEL F

FRC - PERRIS
 
IMAGED
HPNT_002

181-07-0027
30093199

BOX 0006

COMMENTS ON THE NAVY TECHNICAL 
JUSTIFICATION FOR THE  PARCEL B 
THROUGH F INTERFACE, BEACH 
ARMORIZATION CONCEPTUAL DESIGN 
[PORTION OF MAILING LIST IS 
CONFIDENTIAL] {SEE AR #240 - TECHNICAL 
JUSTIFICATION AND #289 - COMMENTS}

NONE

11-22-2000
11-02-2000

S.F. 
REDEVELOPMENT 
AGENCY
B. RHETT
NAVFAC - EFA 
WEST
R. MACH

CORRESPONDENC
E
NONE
5

N00217 /  000290
450-04400-190

ADMIN RECORD
SENSITIVE

PARCEL B
PARCEL C
PARCEL D
PARCEL E
PARCEL F

FRC - PERRIS
 
IMAGED
HPNT_002

181-07-0027
30093199

BOX 0005

FINAL SAMPLING AND ANALYSIS PLAN 
OVERVIEW, PARCEL D - SOIL SITE 
DELINEATION [INCLUDES TRANSMITTAL 
LETTER BY R. MACH] {CD COPY ENCLOSED}

00011

11-15-2000
11-09-2000

TETRA TECH EM 
INC.
A. TALAMANTEZ
NAVFAC - 
SOUTHWEST 
DIVISION
 

CORRESPONDENC
E
N62474-94-D-7609
299

N00217 /  000266
DS.0011.15530 & 
SWDIV SER 
06CH.RM/857

ADMIN RECORD
INFO REPOSITORY

008
009
037
053
055
065
PARCEL D

FRC - PERRIS
 
IMAGED
HPNT_001

181-07-0027
30093199

BOX 0005

GROUNDWATER BENEFICIAL USE 
EVALUATION, PARCELS C, D AND E 
[INCLUDES TRANSMITTAL LETTER FROM R. 
MACH (SWDIV), PORTION OF MAILING LIST 
IS CONFIDENTIAL] (SEE AR #325, 326 & 342 - 
COMMENTS & #359 - RESPONSE TO 
COMMENTS)

CTO 0011

12-18-2000
11-17-2000

TETRA TECH EM 
INC.
LI, T.
NAVFAC - 
SOUTHWEST 
DIVISION
 

REPORT
N62474-94-D-7609
33

N00217 /  000302
DS.0011.14441 & 
SWDIV SER 
06CH.RM/860

ADMIN RECORD
SENSITIVE

PARCEL C
PARCEL D
PARCEL E

FRC - PERRIS
 
IMAGED
HPNT_001

181-07-0027
30093199

BOX 0006
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UIC No.  / Rec. No.

Record Type
Contr./Guid. No.
Approx. # Pages

Prc. Date
Record Date
CTO No.
EPA Cat. #

Author Affil.
Author
Recipient Affil.
Recipient

Doc. Control No.

Subject/Comments Classification Sites

Location
SWDIV Box No(s)
CD No.

FRC Accession No.
FRC Warehouse

FRC Box No(s)

COMMENTS ON FINAL SAMPLING AND 
ANALYSIS PLAN, PARCEL D SOIL SITE 
DELINEATION (SEE AR #266 - DOCUMENT)NONE

12-26-2000
11-17-2000

DTSC - BERKELEY
C. KAO
NAVFAC - EFA 
WEST
R. MACH

CORRESPONDENC
E
NONE
2

N00217 /  000323
NONE

ADMIN RECORD PARCEL D FRC - PERRIS
 
IMAGED
HPNT_002

181-07-0027
30093199

BOX 0006

REVIEW AND COMMENTS ON 
GROUNDWATER BENEFICIAL USE 
EVALUATION, PARCELS C,D, AND E (SEE AR 
#302 - EVALUATION, #326 & 342 - 
COMMENTS & #359 - RESPONSE TO 
COMMENTS)

NONE

12-26-2000
11-29-2000

CRWQCB - SAN 
FRANCISCO
B. JOB
NAVFAC - EFA 
WEST
R. MACH

CORRESPONDENC
E
NONE
2

N00217 /  000325
NONE

ADMIN RECORD PARCEL C
PARCEL D
PARCEL E

FRC - PERRIS
 
IMAGED
HPNT_002

181-07-0027
30093199

BOX 0006

TECHNICAL MEMORANDUM INFORMATION 
PACKAGE FOR THE PHASE I 
GROUNDWATER DATA GAPS 
INVESTIGATION {PORTION OF MAILING LIST 
IS CONFIDENTIAL;CD COPY ENCLOSED} 
(SEE AR #339 - REVISED INFORMATION 
PACKAGE)

00011

12-19-2000
12-01-2000

TETRA TECH EM 
INC.
T. LI
NAVFAC - 
SOUTHWEST 
DIVISION
D. DEMARS

REPORT
N62474-94-D-7609
476

N00217 /  000313
DS.0011.15701 & 
SWDIV 
SER06CH.RM/964

ADMIN RECORD
SENSITIVE

PARCEL C
PARCEL D

FRC - PERRIS
 
IMAGED
HPNT_001

181-07-0027
30093199

BOX 0006

REVIEW AND COMMENTS ON 
GROUNDWATER BENEFICIAL USE 
EVALUATION PARCELS C,D, AND E (SEE AR 
#302 - EVALUATION, #325 & 342 - 
COMMENTS & RESPONSE TO COMMENTS)

NONE

12-26-2000
12-05-2000

U.S. EPA - SAN 
FRANCISCO
S. LAUTH
NAVFAC - EFA 
WEST
R. MACH

CORRESPONDENC
E
NONE
4

N00217 /  000326
NONE

ADMIN RECORD PARCEL C
PARCEL D
PARCEL E

FRC - PERRIS
 
IMAGED
HPNT_002

181-07-0027
30093199

BOX 0006

REPORTER'S TRANSCRIPT OF THE 07 
DECEMBER 2000 RESTORATION ADVISORY 
BOARD (RAB) MEETING - INCLUDES RAB 
MEETING MINUTES OF 26 OCTOBER 2000, 
AGENDA, PUBLIC NOTICE, AND HANDOUTS

CTO 0007

02-07-2001
12-07-2000

BECHTEL 
NATIONAL, INC.
 
NAVFAC - 
SOUTHWEST 
DIVISION
 

MINUTES
N68711-95-D-7526
78

N00217 /  000358
CTO-007/0197

ADMIN RECORD PARCEL B
PARCEL C
PARCEL D
PARCEL E
PARCEL F
SITE 00003

FRC - PERRIS
 
IMAGED
HPNT_002

181-07-0027
30093199

BOX 0007
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UIC No.  / Rec. No.

Record Type
Contr./Guid. No.
Approx. # Pages

Prc. Date
Record Date
CTO No.
EPA Cat. #

Author Affil.
Author
Recipient Affil.
Recipient

Doc. Control No.

Subject/Comments Classification Sites

Location
SWDIV Box No(s)
CD No.

FRC Accession No.
FRC Warehouse

FRC Box No(s)

COMMENTS ON THE GROUNDWATER 
BENEFICIAL USE EVALUATION FOR 
PARCELS C, D, & E (WITH ENLCOSURE)  
{SEE AR #302 - EVALUATION, #325 - 
COMMENTS BY CRWQCB, & #326 - 
COMMENTS BY EPA & #359 - RESPONSE TO 
COMMENTS}

NONE

01-22-2001
12-18-2000

SHEPPARD, 
MULLIN, RICHTER 
& HA
M. MCDANIEL
NAVFAC - EFA 
WEST
R. MACH

CORRESPONDENC
E
NONE
3

N00217 /  000342
WBB-65622

ADMIN RECORD PARCEL C
PARCEL D
PARCEL E

FRC - PERRIS
 
IMAGED
HPNT_002

181-07-0027
30093199

BOX 0007

FINAL WORK PLAN FOR SOIL REMOVAL 
AND PACKAGING, RADIOLOGICAL TIME 
CRITICAL REMOVAL ACTION, REVISION 4 
(INCLUDES RESPONSE TO COMMENTS ON 
THE DRAFT WORK PLAN, FINAL MARSSIM 
STATUS SURVEY PLAN, AND SWDIV 
TRANSMITTAL LETTERS).  ***COMMENTS:  
[PORTIONS OF MAILING LIST ARE 
SENSITIVE] {RESPONSE TO COMMENTS 
AND FINAL MARSSIM STATUS SURVEY 
PLAN WERE ISSUED AS ATTACHMENTS 2 
AND 3 ON 08 FEBRUARY 2001 - 
ATTACHMENTS HAVE BEEN INSERTED 
INTO WORK PLAN}***

NONE

02-19-2001
01-01-2001

NEW WORLD 
TECHNOLOGY
 
NAVFAC - 
SOUTHWEST 
DIVISION
 

REPORT
NONE
110

N00217 /  000360
SWDIV SER 
06CH.RM/0089 & 
SWDIV SER 
06CH.RM/0157

ADMIN RECORD
INFO REPOSITORY
SENSITIVE

PARCEL D
PARCEL E

CHOICE IMAGING 
SOLUTIONS
SW-20090313-3/7
 
 

FIELD SAMPLING PLAN AND QUALITY 
ASSURANCE PROJECT PLAN ADDENDUM 
FOR PHASE II GROUNDWATER DATA GAPS 
INVESTIGATION [INCLUDES SWDIV 
TRANSMITTAL LETTERS BY R. MACH] {CD 
COPY ENCLOSED}.  ***COMMENTS:  {SEE 
AR #51 - FINAL FSP/QAPP, PHASE I & #580 - 
FSP/QAPP ADDENDUM II, PHASE III} 
INCLUDES REVISION 1 (DS.0011.15702-1 & 
SER 06CH.RM/0390) ERRATA PAGES FOR 
TABLES 4-4, 4-5,   4-6, 4-7; FIGURES 4-1, 4-2, 
4-3, 4-4, 4-5; APPENDIX 1 & 2, DATED 
04/12/01***

00011

01-11-2001
01-08-2001

TETRA TECH EM 
INC.
T. LI
NAVFAC - 
SOUTHWEST 
DIVISION
 

CORRESPONDENC
E
N62474-94-D-7609
249

N00217 /  000332
DS.0011.15702; 
15702-1 & SWDIV 
SER 
06CH.RM/033&390

ADMIN RECORD
INFO REPOSITORY

006
021
022
PARCEL B
PARCEL C
PARCEL D
PARCEL E
SITE 00001

FRC - PERRIS
 
IMAGED
HPNT_002

181-07-0027
30093199

BOX 0006
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UIC No.  / Rec. No.

Record Type
Contr./Guid. No.
Approx. # Pages

Prc. Date
Record Date
CTO No.
EPA Cat. #

Author Affil.
Author
Recipient Affil.
Recipient

Doc. Control No.

Subject/Comments Classification Sites

Location
SWDIV Box No(s)
CD No.

FRC Accession No.
FRC Warehouse

FRC Box No(s)

TECHNICAL MEMORANDUM, REVISED 
INFORMATION PACKAGE FOR THE PHASE I 
GROUNDWATER DATA GAPS 
INVESTIGATION [INCLUDES SWDIV 
TRANSMITTAL LETTER BY R. MACH] 
(PORTION OF MAILING LIST IS 
CONFIDENTIAL) [CD COPY ENCLOSED] {SEE 
AR #313 - INFORMATION PACKAGE}.  
***COMMENTS:  INCLUDES RESPONSE TO 
EPA & DTSC COMMENTS (TC.0011.10943 & 
SER 06CH.RM/0390), DATED 04/12/01***

00011

01-22-2001
01-08-2001

TETRA TECH EM 
INC.
T. LI
NAVFAC - 
SOUTHWEST 
DIVISION
 

REPORT
N62474-94-D-7609
560

N00217 /  000339
DS.0011.15701-1 & 
SWDIV SER 
06CH.RM/032 & 0390

ADMIN RECORD
SENSITIVE

PARCEL C
PARCEL D

FRC - PERRIS
 
IMAGED
HPNT_001

181-07-0027
30093199

BOX 0007

PUBLIC INFORMATION MATERIAL PACKAGE 
FOR THE 25 JANUARY 2001 RESTORATION 
ADVISORY BOARD (RAB) MEETING - 
INCLUDES REPORTER'S TRANSCRIPT OF 
25 JANUARY 2001 MEETING.  
***COMMENTS:  [PORTION OF MAILING LIST 
IS CONFIDENTIAL] DCN: CTO-007/0203 - PRE-
MEETING MAILER WAS REPLACED WITH 
ABOVE UPDATED INFORMATION MATERIAL 
PACKAGE***

00007

02-19-2001
01-25-2001

BECHTEL 
NATIONAL, INC.
 
NAVFAC - 
SOUTHWEST 
DIVISION
 

MISC
N68711-95-D-7526
64

N00217 /  000363
CTO-007/0203 & 
0207

ADMIN RECORD
INFO REPOSITORY
SENSITIVE

PARCEL B
PARCEL C
PARCEL D
PARCEL E
PARCEL F

FRC - PERRIS
 
IMAGED
HPNT_002

181-07-0027
30093199

BOX 0007

DTSC REVIEW OF AND COMMENTS ON THE 
REVISED INFORMATION PACKAGE FOR 
THE PHASE I GROUNDWATER DATA GAP 
INVESTIGATION AND FIELD SAMPLING 
PLAN AND QUALITY ASSURANCE PROJECT 
PLAN ADDENDA FOR PHASE II 
GROUNDWATER DATA GAP INVESTIGATION

NONE

04-03-2001
02-07-2001

DTSC - BERKELEY
C. PING KAO
NAVFAC - EFA 
WEST
R. MACH

MISC
NONE
35

N00217 /  000384
NONE

ADMIN RECORD PARCEL C
PARCEL D
PARCEL E

FRC - PERRIS
 
IMAGED
HPNT_004

181-07-0027
30093199

BOX 0008

RESPONSE TO COMMENTS ON THE 
GROUNDWATER BENEFICIAL USE 
EVALUATION FOR PARCELS C, D, AND E 
[INCLUDES SWDIV TRANSMITTAL LETTER 
BY R.MACH]

00011

02-12-2001
02-08-2001

NAVFAC - 
SOUTHWEST 
DIVISION
 
VARIOUS 
AGENCIES
 

CORRESPONDENC
E
N62474-94-D-7609
16

N00217 /  000359
TC.0011.10845 & 
SWDIV SER 
06CH.RM/0156

ADMIN RECORD
INFO REPOSITORY

PARCEL C
PARCEL D
PARCEL E

FRC - PERRIS
 
IMAGED
HPNT_002

181-07-0027
30093199

BOX 0007
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UIC No.  / Rec. No.

Record Type
Contr./Guid. No.
Approx. # Pages

Prc. Date
Record Date
CTO No.
EPA Cat. #

Author Affil.
Author
Recipient Affil.
Recipient

Doc. Control No.

Subject/Comments Classification Sites

Location
SWDIV Box No(s)
CD No.

FRC Accession No.
FRC Warehouse

FRC Box No(s)

EPA COMMENTS ON THE REVISED PHASE I 
DATA PACKAGE AND THE DRAFT PHASE II 
GROUNDWATER SAMPLING, FIELD 
SAMPLING AND QUALITY ASSURANCE 
PLANS (WITH ATTACHMENTS)

NONE

04-03-2001
02-13-2001

USEPA - SAN 
FRANCISCO
C. TROMBADORE
NAVFAC - EFA 
WEST
R. MACH

CORRESPONDENC
E
NONE
8

N00217 /  000385
NONE

ADMIN RECORD PARCEL D FRC - PERRIS
 
IMAGED
HPNT_004

181-07-0027
30093199

BOX 0008

ENVIRONMENTAL CLEANUP NEWSLETTER: 
PARCEL E CAPPING AND FIRE UPDATE; 
OCTOBER THROUGH DECEMBER 200000007

02-19-2001
02-15-2001

BECHTEL 
NATIONAL, INC.
 
NAVFAC - 
SOUTHWEST 
DIVISION
 

MISC
N68711-95-D-7526
13

N00217 /  000364
CTO-007/0205

ADMIN RECORD
INFO REPOSITORY

PARCEL B
PARCEL C
PARCEL D
PARCEL E

FRC - PERRIS
 
IMAGED
HPNT_002

181-07-0027
30093199

BOX 0007

PUBLIC INFORMATION MATERIAL PACKAGE 
FOR THE 22 FEBRUARY 2001 
RESTORATION ADVISORY BOARD (RAB) 
MEETING - INCLUDES REPORTER'S 
TRANSCRIPT OF 22 FEBRUARY 2001 
MEETING (MAILING LIST IS CONFIDENTIAL).  
***COMMENTS:  DCN: CTO-007/0202 - PRE-
MEETING MAILER WAS REPLACED WITH 
ABOVE UPDATED INFORMATION MATERIAL 
PACKAGE***

00007

02-19-2001
02-22-2001

BECHTEL 
NATIONAL, INC.
 
NAVFAC - 
SOUTHWEST 
DIVISION
 

MISC
N68711-95-D-7526
61

N00217 /  000362
CTO-007/0202 & 
0213

ADMIN RECORD
SENSITIVE

PARCEL B
PARCEL C
PARCEL D
PARCEL E
PARCEL F

FRC - PERRIS
 
IMAGED
HPNT_002

181-07-0027
30093199

BOX 0007

EPA REVIEW AND COMMENT ON THE 
RESPONSE TO COMMENTS ON THE 
BENEFICIAL USE DETERMINATION, PARCEL 
D

NONE

04-04-2001
03-01-2001

U.S. EPA - SAN 
FRANCISCO
C. TROMBADORE
NAVFAC - EFA 
WEST
R. MACH

CORRESPONDENC
E
NONE
1

N00217 /  000389
NONE

ADMIN RECORD PARCEL D FRC - PERRIS
 
IMAGED
HPNT_004

181-07-0027
30093199

BOX 0008

PUBLIC INFORMATION MATERIALS FOR 
THE RESTORATION ADVISORY BOARD 
MEETING FOR 22 MARCH 2001 - INCLUDES 
AGENDA, MEETING MINUTES FROM 2/22/01, 
REPORTER'S TRANSCRIPT FROM THE 
3/22/01 MEETING, AND VARIOUS HANDOUTS

CTO 0007

04-12-2001
03-22-2001

BECHTEL 
ENVIRONMENTAL, 
INC.
 
NAVFAC - 
SOUTHWEST 
DIVISION
 

MINUTES
N68711-95-D-7526
87

N00217 /  000395
CTO-007/0217

ADMIN RECORD
INFO REPOSITORY

PARCEL D
PARCEL E
PARCEL F

FRC - PERRIS
 
IMAGED
HPNT_028

181-07-0027
30093199

BOX 0008
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UIC No.  / Rec. No.

Record Type
Contr./Guid. No.
Approx. # Pages

Prc. Date
Record Date
CTO No.
EPA Cat. #

Author Affil.
Author
Recipient Affil.
Recipient

Doc. Control No.

Subject/Comments Classification Sites

Location
SWDIV Box No(s)
CD No.

FRC Accession No.
FRC Warehouse

FRC Box No(s)

FINAL GROUNDWATER BENEFICIAL USE 
DETERMINATION FOR A-AQUIFER {SEE AR 
#493 - REVISED FINAL GROUNDWATER 
BENEFICIAL USE}

00011

05-04-2001
04-12-2001

TETRA TECH EM 
INC.
T. LI
NAVFAC - 
SOUTHWEST 
DIVISION
 

REPORT
N62474-94-D-7609
44

N00217 /  000430
DS.0011.14442

ADMIN RECORD PARCEL C
PARCEL D
PARCEL E

FRC - PERRIS
 
IMAGED
HPNT_025

181-07-0027
30093199

BOX 0009

01 MARCH 2001 FINAL BASE REALIGNMENT 
AND CLOSURE (BRAC) CLEANUP TEAM 
(BCT) MEETING MINUTES ON THE PARCEL 
D REVISED FEASIBILITY STUDY

NONE

06-19-2001
04-18-2001

NAVFAC - EFA 
WEST
MACH, R.
VARIOUS 
AGENCIES
 

MINUTES
NONE
8

N00217 /  000445
SWDIV SER 
06CH.RM/0421

ADMIN RECORD PARCEL D FRC - PERRIS
 
IMAGED
HPNT_018

181-07-0027
30093199

BOX 0009

PUBLIC INFORMATION MATERIALS FOR 
THE 26 APRIL 2001 RESTORATION 
ADVISORY BOARD MEETING - INCLUDES 
AGENDA, MEETING TRANSCRIPT FROM 
THE 4/26/01 MEETING, MINUTES FROM THE 
3/22/01 MEETING, HANDOUTS, RAB 
APPLICATIONS & MAILING LIST.  
***COMMENTS:  {PORTION OF MAILING LIST 
IS CONFIDENTIAL}***

CTO 0007

06-05-2001
04-26-2001

BECHTEL 
ENVIRONMENTAL, 
INC.
 
NAVFAC - 
SOUTHWEST 
DIVISION
 

MINUTES
N68711-95-D-7526
105

N00217 /  000437
CTO-007/0225

ADMIN RECORD
INFO REPOSITORY
SENSITIVE

PARCEL B
PARCEL C
PARCEL D
PARCEL E
PARCEL F

FRC - PERRIS
 
IMAGED
HPNT_018

181-07-0027
30093199

BOX 0009

REVIEW AND COMMENTS ON THE DRAFT 
PETROLEUM HYDROCARBON CORRECTIVE 
ACTION PLAN FOR PARCELS C, D, AND E  
{SEE AR #465 - COMMENTS BY CRWQCB}

NONE

07-26-2001
05-02-2001

SFRA, SAN 
FRANCISCO, CA
CAPOBRES, A.
NAVFAC - EFA 
WEST
R. MACH

CORRESPONDENC
E
NONE
2

N00217 /  000456
450-01401-190

ADMIN RECORD PARCEL C
PARCEL D
PARCEL E

FRC - PERRIS
 
IMAGED
HPNT_002

181-07-0027
30093199

BOX 0010

PARCEL D INFORMATION PACKAGE PHASE 
II GROUNDWATER DATA GAPS 
INVESTIGATION [INCLUDES SWDIV 
TRANSMITTAL LETTER BY R. MACH] 
{PORTION OF MAILING LIST IS 
CONFIDENTIAL; CD COPY ENCLOSED} (SEE 
AR #587 - REVISED INFORMATION 
PACKAGE)

00011

06-06-2001
06-01-2001

TETRA TECH EM 
INC.
T. LI
NAVFAC - 
SOUTHWEST 
DIVISION
 

MISC
N62474-94-D-7609
535

N00217 /  000439
DS.0011.16327 & 
SWDIV SER 
06CH.RM/0589

ADMIN RECORD
SENSITIVE

PARCEL D FRC - PERRIS
 
IMAGED
HPNT_013

181-07-0027
30093199

BOX 0009
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UIC No.  / Rec. No.

Record Type
Contr./Guid. No.
Approx. # Pages

Prc. Date
Record Date
CTO No.
EPA Cat. #

Author Affil.
Author
Recipient Affil.
Recipient

Doc. Control No.

Subject/Comments Classification Sites

Location
SWDIV Box No(s)
CD No.

FRC Accession No.
FRC Warehouse

FRC Box No(s)

REVIEW AND COMMENTS ON THE DRAFT 
PETROLEUM HYDROCARBON CORRECTIVE 
ACTION PLAN FOR PARCELS C, D, AND E  
{SEE AR #456 - COMMENTS BY SFRA}

NONE

07-26-2001
06-14-2001

CRWQCB - 
OAKLAND
B. JOB
NAVFAC - EFA 
WEST
R. MACH

CORRESPONDENC
E
NONE
3

N00217 /  000465
2169.6032

ADMIN RECORD PARCEL C
PARCEL D
PARCEL E

FRC - PERRIS
 
IMAGED
HPNT_002

181-07-0027
30093199

BOX 0010

MEETING MATERIALS FOR THE 
RESTORATION ADVISORY BOARD MEETING 
HELD ON 28 JUNE 2001 - INCLUDES 
AGENDA, PUBLIC NOTICE, REPORTER'S 
TRANSCRIPT OF 6/28/01 & MEETING 
MINUTES OF 5/24/01, FACT SHEET DATED 
6/19/01 FOR PARCEL B SANDBLAST GRIT & 
HANDOUTS.  ***COMMENTS:  RAB 
MEMBERSHIP APPLICATIONS ARE 
CONFIDENTIAL***

CTO 0007

07-26-2001
06-28-2001

BECHTEL 
ENVIRONMENTAL, 
INC.
 
NAVFAC - 
SOUTHWEST 
DIVISION
 

MINUTES
N68711-95-D-7526
114

N00217 /  000483
CTO-007/0234

ADMIN RECORD
SENSITIVE

007
PARCEL B
PARCEL C
PARCEL D
PARCEL E
PARCEL F

FRC - PERRIS
 
IMAGED
HPNT_002

181-07-0027
30093199

BOX 0010

REVIEW AND COMMENTS ON THE PARCEL 
D INFORMATION PACKAGE, PHASE II 
GROUNDWATER DATA GAPS (WITH 
ATTACHMENT).  ***COMMENTS:  (SEE 
RECORD # 439 - INFORMATION PACKAGE)***

NONE

07-26-2001
07-02-2001

U.S. EPA - SAN 
FRANCISCO, CA
TROMBADORE, C.
NAVFAC - EFA 
WEST
MACH, R.

CORRESPONDENC
E
NONE
5

N00217 /  000468
NONE

ADMIN RECORD PARCEL D CHOICE IMAGING 
SOLUTIONS
SW-20090313-3/7
 
 

REVIEW AND COMMENTS ON THE PARCEL 
D INFORMATION PACKAGE, PHASE II 
GROUNDWATER DATA GAPS 
INVESTIGATION

NONE

08-14-2001
07-19-2001

DTSC - BERKELEY
C. KAO
NAVFAC - 
SOUTHWEST 
DIVISION
R. MACH

CORRESPONDENC
E
NONE
29

N00217 /  000502
NONE

ADMIN RECORD PARCEL D FRC - PERRIS
 
IMAGED
HPNT_022

181-07-0027
30093199

BOX 0012
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UIC No.  / Rec. No.

Record Type
Contr./Guid. No.
Approx. # Pages

Prc. Date
Record Date
CTO No.
EPA Cat. #

Author Affil.
Author
Recipient Affil.
Recipient

Doc. Control No.

Subject/Comments Classification Sites

Location
SWDIV Box No(s)
CD No.

FRC Accession No.
FRC Warehouse

FRC Box No(s)

REVISED FINAL GROUNDWATER 
BENEFICIAL USE DETERMINATION FOR A-
AQUIFER FOR PARCELS C, D, AND E - 
INCLUDES SWDIV TRANSMITTAL LETTER 
BY R. MACH & PUBLIC SUMMARY [A 
PORTION OF THE MAILING LIST IS 
CONFIDENTIAL]  {SEE AR #430 - FINAL 
GROUNDWATER BENEFICIAL USE}

00011

08-13-2001
08-10-2001

TETRA TECH EM 
INC.
T. LI
NAVFAC - 
SOUTHWEST 
DIVISION
 

REPORT
N62474-94-D-7609
42

N00217 /  000493
DS.0011.17266 & 
SWDIV SER 
06CH.RM/0745

ADMIN RECORD
SENSITIVE

006
008
011
012
025
028
029
030
033
039
058
BLDG. 217
BLDG. 241
BLDG. 258
BLDG. 275
PARCEL C
PARCEL D
PARCEL E
SITE 00002

FRC - PERRIS
 
IMAGED
HPNT_025

181-07-0027
30093199

BOX 0011

REVIEW AND COMMENTS ON THE REVISED 
DRAFT PETROLEUM HYDROCARBON SOIL 
AND GROUNDWATER SAMPLING PLAN.  
***COMMENTS:  REVISED DRAFT 
PETROLEUM HYDROCARBON SOIL AND 
GROUNDWATER SAMPLING PLAN WAS 
NOT SUBMITTED TO THE ADMINISTRATIVE 
RECORDS***

NONE

10-29-2008
10-02-2001

SAN FRANCISCO 
REDEVELOPMENT 
AGENCY
CAPOBRES, D.
NAVFAC - 
SOUTHWEST
MACH, R.

CORRESPONDENC
E
NONE
4

N00217 /  001444
NONE

ADMIN RECORD PARCEL C
PARCEL D
PARCEL E

NAVFAC 
SOUTHWEST - BLDG. 
110
 
 
 

JULY-SEPTEMBER 2001 ENVIRONMENTAL 
CLEANUP NEWSLETTER: "PARCEL D SOIL 
AND PIPELINE REMOVAL ACTION CLEANUP 
COMPLETED" {PORTION OF MAILING LIST IS 
CONFIDENTIAL}

00007

11-28-2001
10-30-2001

BECHTEL 
NATIONAL, INC.
 
VARIOUS 
AGENCIES
 

MISC
N68711-95-D-7526
13

N00217 /  000526
CTO-007/0263

ADMIN RECORD
SENSITIVE

PARCEL D FRC - PERRIS
 
IMAGED
HPNT_022

181-07-0027
30093199

BOX 0012
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UIC No.  / Rec. No.

Record Type
Contr./Guid. No.
Approx. # Pages

Prc. Date
Record Date
CTO No.
EPA Cat. #

Author Affil.
Author
Recipient Affil.
Recipient

Doc. Control No.

Subject/Comments Classification Sites

Location
SWDIV Box No(s)
CD No.

FRC Accession No.
FRC Warehouse

FRC Box No(s)

REVIEW AND COMMENTS ON THE PARCEL 
D, TIME-CRITICAL REMOVAL ACTION 
CLOSEOUT REPORTNONE

12-20-2001
11-08-2001

U.S. EPA - SAN 
FRANCISCO
C. TROMBADORE
NAVFAC - EFA 
WEST
R. MACH

CORRESPONDENC
E
NONE
6

N00217 /  000549
NONE

ADMIN RECORD PARCEL D FRC - PERRIS
 
IMAGED
HPNT_016

181-07-0027
30093199

BOX 0013

29 NOVEMBER 2001 PUBLIC INFORMATION 
MATERIAL PACKAGE FOR THE 
RESTORATION ADVISORY BOARD 
MEETING - INCLUDES AGENDA, PUBLIC 
NOTICE, MEETING MINUTES FROM 
MEETING HELD ON 10/24/01, REPORTERS 
TRANSCRIPT FROM 11/29/01 MEETING AND 
HANDOUTS.  ***COMMENTS:  *NOTE: DCN: 
CTO-007/0265 - PRE-MEETING MAILER WAS 
REPLACED WITH ABOVE UPDATED 
INFORMATION MATERIAL PACKAGE. 
(MAILING LIST IS CONFIDENTIAL)***

CTO 0007

11-29-2001
11-29-2001

BECHTEL 
ENVIRONMENTAL, 
INC.
 
NAVFAC - 
SOUTHWEST 
DIVISION
 

MINUTES
N68711-95-D-7526
107

N00217 /  000531
CTO-007/0265 & 
0270

ADMIN RECORD
SENSITIVE

DRY DOCK 4
PARCEL B
PARCEL C
PARCEL D
PARCEL E

FRC - PERRIS
 
IMAGED
HPNT_019

181-07-0027
30093199

BOX 0013

COMMENTS ON THE PARCEL D TIME 
CRITICAL REMOVAL ACTION CLOSEOUT 
REPORTNONE

01-04-2002
11-30-2001

S.F. 
REDEVELOPMENT 
AGENCY
CAPOBRES, A.
NAVFAC - EFA 
WEST
R. MACH

CORRESPONDENC
E
NONE
3

N00217 /  000551
450-04301-190

ADMIN RECORD PARCEL D FRC - PERRIS
 
IMAGED
HPNT_002

181-07-0027
30093199

BOX 0013

FINAL PARCEL D - TIME-CRITICAL REMOVAL 
ACTION CLOSEOUT REPORT (VOLUME I-II 
OF II) [INCLUDES PUBLIC SUMMARY AND 
SWDIV TRANSMITTAL LETTER BY R. MACH] 
{PORTION OF MAILING LIST IS 
CONFIDENTIAL; CD COPY ENCLOSED}

00011

12-20-2001
12-06-2001

TETRA TECH EM 
INC.
W. BREEDLOVE
NAVFAC - 
SOUTHWEST 
DIVISION
 

REPORT
N62474-94-D-7609
1328

N00217 /  000532
DS.0011.15700 & 
SWDIV SER 
06CH.RM/1240

ADMIN RECORD
SENSITIVE

PARCEL D FRC - PERRIS
 
IMAGED
HPNT_018

181-07-0027
30093199

BOX 0013

REVIEW AND COMMENTS ON THE REVISED 
DRAFT PETROLEUM HYDROCARBON SOIL 
AND GROUNDWATER SAMPLING PLAN.  
***COMMENTS:  REVISED DRAFT 
PETROLEUM HYDROCARBON SOIL AND 
GROUNDWATER SAMPLING PLAN DATED 
13 AUGUST 2001 WAS NOT SUBMITTED TO 
THE ADMINISTRATIVE RECORDS***

NONE

10-29-2008
12-20-2001

CRWQCB - 
OAKLAND, CA
BESSETTE, M.
NAVFAC - 
SOUTHWEST
MACH, R.

CORRESPONDENC
E
NONE
2

N00217 /  001449
NONE

ADMIN RECORD PARCEL C
PARCEL D
PARCEL E

NAVFAC 
SOUTHWEST - BLDG. 
110
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UIC No.  / Rec. No.

Record Type
Contr./Guid. No.
Approx. # Pages

Prc. Date
Record Date
CTO No.
EPA Cat. #

Author Affil.
Author
Recipient Affil.
Recipient

Doc. Control No.

Subject/Comments Classification Sites

Location
SWDIV Box No(s)
CD No.

FRC Accession No.
FRC Warehouse

FRC Box No(s)

FINAL EVALUATION OF AMBIENT 
MANGANESE CONDITIONS {PORTION OF 
MAILING LIST IS CONFIDENTIAL; CD COPY 
ENCLOSED}

00201

01-04-2002
12-21-2001

TETRA TECH EM 
INC.
T. SHOFF
NAVFAC - 
SOUTHWEST 
DIVISION
 

REPORT
N62474-94-D-7609
241

N00217 /  000552
TC.0201.11016 & 
SWDIV SER 
06CH.RM/1244

ADMIN RECORD
INFO REPOSITORY
SENSITIVE

PARCEL B
PARCEL C
PARCEL D

FRC - PERRIS
 
IMAGED
HPNT_002

181-07-0027
30093199

BOX 0013

FIELD SAMPLING PLAN AND QUALITY 
ASSURANCE PROJECT PLAN ADDENDUM 
FOR PHASE III GROUNDWATER DATA GAPS 
INVESTIGATION (ADDENDUM II) [INCLUDES 
PUBLIC SUMMARY AND SWDIV 
TRANSMITTAL LETTER BY R. MACH] 
{PORTION OF MAILING LIST IS 
CONFIDENTIAL; CD COPY ENCLOSED}.  
***COMMENTS:  {SEE AR #51 - FINAL 
FSP/QAPP, PHASE I, #332 - FSP/QAPP 
ADDENDUM, PHASE II, & #605 - REVISED 
PLAN ADDENDA}***

00011

04-05-2002
02-05-2002

TETRA TECH EM 
INC.
T. LI
NAVFAC - 
SOUTHWEST 
DIVISION
 

REPORT
N62474-94-D-7609
336

N00217 /  000580
DS.0011.17267 & 
SWDIV SER 
06CH.RM/0109

ADMIN RECORD
SENSITIVE

006
021
022
PARCEL B
PARCEL C
PARCEL D
PARCEL E
SITE 00001

FRC - PERRIS
 
IMAGED
HPNT_002

181-07-0027
30093199

BOX 0014

PUBLIC INFORMATION MATERIAL PACKAGE 
FOR THE 28 FEBRUARY 2002 
RESTORATION ADVISORY BOARD 
MEETING - INCLUDES AGENDA, PUBLIC 
NOTICE, MEETING MINUTES FROM 01/24/02 
MEETING, REPORTERS TRANSCRIPT OF 
02/28/02 MEETING, ATTENDANCE SHEET 
AND HANDOUTS.  ***COMMENTS:  ALSO, 
INCLUDES - PROPOSED AMENDED RAB 
BYLAWS, DATED 02/06/02 - E-MAIL 
TRANSMITTING BYLAWS IS CONFIDENTIAL 
& GENERAL MAILING LIST {PORTION OF 
MAILING LIST IS CONFIDENTIAL}  [DCN: CTO-
007/0285 - PRE-MEETING MAILER WAS 
REPLACED WITH ABOVE UPDATED 
INFORMATION MATERIAL PACKAGE]***

CTO 0007

04-09-2002
02-28-2002

BECHTEL 
ENVIRONMENTAL, 
INC.
 
NAVFAC - 
SOUTHWEST 
DIVISION
 

MINUTES
N68711-95-D-7526
79

N00217 /  000589
CTO-007/0285 & 
0291

ADMIN RECORD
SENSITIVE

010
PARCEL B
PARCEL C
PARCEL D
PARCEL E
PARCEL F

FRC - PERRIS
 
IMAGED
HPNT_005

181-07-0027
30093199

BOX 0015
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UIC No.  / Rec. No.

Record Type
Contr./Guid. No.
Approx. # Pages

Prc. Date
Record Date
CTO No.
EPA Cat. #

Author Affil.
Author
Recipient Affil.
Recipient

Doc. Control No.

Subject/Comments Classification Sites

Location
SWDIV Box No(s)
CD No.

FRC Accession No.
FRC Warehouse

FRC Box No(s)

ENVIRONMENTAL CLEANUP NEWSLETTER: 
BAY AREA RAB MEMBERS PARTICIPATE AT 
WORKSHOP, OCTOBER-DECEMBER 2001 - 
INCLUDES E-MAIL AND MAILING LIST 
{PORTION OF MAILING LIST IS 
CONFIDENTIAL}

00007

04-05-2002
03-07-2002

BECHTEL 
ENVIRONMENTAL, 
INC.
J. BAILEY
NAVFAC - 
SOUTHWEST 
DIVISION
 

MISC
N68711-95-D-7526
11

N00217 /  000583
CTO-007/0281

ADMIN RECORD
SENSITIVE

010
026
PARCEL A
PARCEL B
PARCEL C
PARCEL D
PARCEL E
PARCEL F

FRC - PERRIS
 
IMAGED
HPNT_002

181-07-0027
30093199

BOX 0015

DRAFT PARCEL D REVISED FEASIBILITY 
STUDY [INCLUDES SWDIV TRANSMITTAL 
LETTER BY K. FORMAN AND PUBLIC 
SUMMARY] {PORTION OF MAILING LIST IS 
CONFIDENTIAL, CD COPY ENCLOSED}.  
***COMMENTS:  THIS DOCUMENT HAS 
BEEN REVISED IN IT'S ENTIRETY (SEE AR 
#3456 - DRAFT FINAL PARCEL D FS, 
VOLUME I AND #3457 - DRAFT FINAL 
PARCEL D FS, VOLUME II)***

00191

04-05-2002
03-08-2002

TETRA TECH EM 
INC.
S. FISHER
NAVFAC - 
SOUTHWEST 
DIVISION
G. BROOKS

REPORT
N62474-94-D-7609
740

N00217 /  000585
DS.0191.17655 & 
SWDIV SER 
06CH.KF/0215

ADMIN RECORD
SENSITIVE

PARCEL D FRC - PERRIS
 
IMAGED
HPNT_001

181-07-0027
30093199

BOX 0015

REVISED PARCEL D INFORMATION 
PACKAGE PHASE II GROUNDWATER DATA 
GAPS INVESTIGATION [INCLUDES SWDIV 
TRANSMITTAL LETTER BY K. FORMAN, 
PUBLIC SUMMARY] {CD COPY ENCLOSED} 
(SEE AR #439 - INFORMATION PACKAGE)

00011

04-09-2002
03-08-2002

NAVFAC - 
SOUTHWEST 
DIVISION
T. LI
NAVFAC - 
SOUTHWEST 
DIVISION
 

REPORT
N62474-94-D-7609
695

N00217 /  000587
DS.0011.17654 & 
SWDIV SER 
06CH.KF/0228

ADMIN RECORD PARCEL D FRC - PERRIS
 
IMAGED
HPNT_013

181-07-0027
30093199

BOX 0015

BASEWIDE HEALTH AND SAFETY PLAN {CD 
COPY ENCLOSED}

DO 0003

04-09-2002
03-21-2002

TETRA TECH EM 
INC.
WANTA, M.
NAVFAC - 
SOUTHWEST 
DIVISION
DEMARS, D.

REPORT
N68711-00-D-0005
141

N00217 /  000590
DS.A003.10001

ADMIN RECORD PARCEL A
PARCEL B
PARCEL C
PARCEL D
PARCEL E

FRC - PERRIS
 
IMAGED
HPNT_005

181-07-0027
30093199

BOX 0015
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UIC No.  / Rec. No.

Record Type
Contr./Guid. No.
Approx. # Pages

Prc. Date
Record Date
CTO No.
EPA Cat. #

Author Affil.
Author
Recipient Affil.
Recipient

Doc. Control No.

Subject/Comments Classification Sites

Location
SWDIV Box No(s)
CD No.

FRC Accession No.
FRC Warehouse

FRC Box No(s)

DRAFT HISTORICAL RADIOLOGICAL 
ASSESSMENT (HRA) - USE OF GENERAL 
RADIOLOGICAL MATERIALS 1939 - 2002, 
VOLUME II {SEE AR #128 - HISTORICAL 
RADIOLOGICAL ASSESSMENT (HRA) - 
NAVAL NUCLEAR PROPULSION PROGRAM 
1966-1995 - VOLUME I DATED AUGUST 
2000}.  ***COMMENTS:  [INCLUDES PUBLIC 
SUMMARY AND SWDIV TRANSMITTAL 
LETTERS BY K. FORMAN (SWDIV SER 
06CH.KF/0374, 0375, 0376 & 0308)] ERRATA 
PAGE (PAGE 6-33 & 6-34) WAS ISSUED ON 
04/11/02 BY TETRA TECH AS REV. 1; 
ERRATA PAGE HAS BEEN PLACED INTO 
DOCUMENT. (PORTION OF MAILING LIST IS 
CONFIDENTIAL)***

00191

04-10-2002
03-29-2002

TETRA TECH EM 
INC.
K. BRICKNELL
NAVFAC - 
SOUTHWEST 
DIVISION
 

REPORT
N62474-94-D-7609
664

N00217 /  000594
DS.0191.17681 & 
DS.0191.17681-1

ADMIN RECORD
SENSITIVE

PARCEL D
SITE 00002

FRC - PERRIS
 
IMAGED
HPNT_027

181-07-0027
30093199

BOX 0015

DRAFT WORK PLAN - INDUSTRIAL 
PROCESS EQUIPMENT SURVEY, 
SAMPLING, DECONTAMINATION, AND 
WASTE CONSOLIDATION PARCELS C, D, 
AND E, REV. 0 - INCLUDES SWDIV 
TRANSMITTAL LETTER BY K. FORMAN 
[PORTION OF MAILING LIST IS 
CONFIDENTIAL]

00046

04-10-2002
04-03-2002

FOSTER 
WHEELER
G. STARR
NAVFAC - 
SOUTHWEST 
DIVISION
 

CORRESPONDENC
E
N68711-98-D-5713
294

N00217 /  000595
FWSD-RAC-02-
0687 & SWDIV SER 
06CH.KF/0322

ADMIN RECORD
SENSITIVE

PARCEL C
PARCEL D
PARCEL E

FRC - PERRIS
 
IMAGED
HPNT_010

181-07-0027
30093199

BOX 0016

RESPONSE TO COMMENTS TO THE DRAFT 
HEALTH AND SAFETY PLAN INDUSTRIAL 
PROCESS EQUIPMENT SURVEY, 
SAMPLING, DECONTAMINATION, AND 
WASTE CONSOLIDATION

NONE

06-21-2005
04-16-2002

FOSTER 
WHEELER
 
NAVFAC - EFA 
WEST
 

CORRESPONDENC
E
NONE
13

N00217 /  004150
NONE

ADMIN RECORD PARCEL C
PARCEL D
PARCEL E

NAVFAC 
SOUTHWEST - BLDG. 
1
 
 
 

FINAL HEALTH AND SAFETY PLAN FOR THE 
INDUSTRIAL PROCESS EQUIPMENT 
SURVEY, SAMPLING , DECONTAMINATION, 
AND WASTE CONSOLIDATION, REVISION 0

00046

01-13-2005
04-19-2002

FOSTER 
WHEELER
R. MARGOTTO
NAVFAC - 
SOUTHWEST 
DIVISION
 

REPORT
N68711-98-D-5713
150

N00217 /  004089
FWSD-RAC-02-0834

ADMIN RECORD PARCEL C
PARCEL D
PARCEL E

NAVFAC 
SOUTHWEST - BLDG. 
1
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UIC No.  / Rec. No.

Record Type
Contr./Guid. No.
Approx. # Pages

Prc. Date
Record Date
CTO No.
EPA Cat. #

Author Affil.
Author
Recipient Affil.
Recipient

Doc. Control No.

Subject/Comments Classification Sites

Location
SWDIV Box No(s)
CD No.

FRC Accession No.
FRC Warehouse

FRC Box No(s)

PUBLIC INFORMATION MATERIALS FOR 
THE 25 APRIL 2002 RESTORATION 
ADVISORY BOARD MEETING WHICH 
INCLUDES: AGENDA, PUBLIC NOTICE, 
MINUTES FROM 28 MARCH 2002 MEETING, 
TRANSCRIPT OF MINUTES FROM 25 APRIL 
2002 MEETING, MONTHLY PROGRESS 
REPORT, AND HANDOUTS

00007

08-09-2002
04-25-2002

BECHTEL 
ENVIRONMENTAL, 
INC.
 
NAVFAC - 
SOUTHWEST 
DIVISION
 

MISC
N68711-95-D-7526
77

N00217 /  000615
CTO-007/0311

ADMIN RECORD
INFO REPOSITORY

007
018
029
BLDG. 123
PARCEL A
PARCEL B
PARCEL C
PARCEL D
PARCEL E
PARCEL F

FRC - PERRIS
 
IMAGED
HPNT_006

181-07-0027
30093199

BOX 0019

REVISED FIELD SAMPLING PLAN AND 
QUALITY ASSURANCE PROJECT PLAN 
ADDENDA FOR THE PHASE III 
GROUNDWATER DATA GAPS 
INVESTIGATION (ADDENDUM II) {SEE AR 
#580 - ORIGINAL VERSION)

DO 0011

06-27-2002
05-28-2002

TETRA TECH EM 
INC.
WANTA, M.
NAVFAC - 
SOUTHWEST 
DIVISION
 

CORRESPONDENC
E
N68711-00-D-0005
395

N00217 /  000605
DS.A011.10011

ADMIN RECORD PARCEL C
PARCEL D
PARCEL E
RU-C1
RU-C2
RU-C5
SITE 00003

FRC - PERRIS
 
IMAGED
HPNT_002

181-07-0027
30093199

BOX 0017

TRANSMITTAL OF COMPILED RESPONSE 
TO COMMENTS ON THE REVISED FINAL 
GROUNDWATER BENEFICIAL USE 
DETERMINATION FOR A-AQUIFER FOR 
PARCELS C, D, AND E {COMMENTS BY EPA} 
(W/ ENCLOSURE 3) [SEE AR #606 - 
ENCLOSURE 1 AND #607 - ENCLOSURE 2].  
***COMMENTS:  {PORTION OF MAILING LIST 
IS CONFIDENTIAL}***

00011

06-27-2002
05-29-2002

NAVFAC - 
SOUTHWEST 
DIVISION
K. FORMAN
VARIOUS 
AGENCIES
 

MISC
N62474-94-D-7609
9

N00217 /  000609
TC.0011.11581 & 
SWDIV SER 
06CH.KF/0554

ADMIN RECORD
SENSITIVE

006
011
012
028
029
030
033
039
058
BLDG. 217
BLDG. 241
BLDG. 258
BLDG. 275
PARCEL C
PARCEL D
PARCEL E
SITE 00002

FRC - PERRIS
 
IMAGED
HPNT_005

181-07-0027
30093199

BOX 0017
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UIC No.  / Rec. No.

Record Type
Contr./Guid. No.
Approx. # Pages

Prc. Date
Record Date
CTO No.
EPA Cat. #

Author Affil.
Author
Recipient Affil.
Recipient

Doc. Control No.

Subject/Comments Classification Sites

Location
SWDIV Box No(s)
CD No.

FRC Accession No.
FRC Warehouse

FRC Box No(s)

PUBLIC INFORMATION MATERIALS FOR 
THE 30 MAY 2002 RESTORATION ADVISORY 
BOARD MEETING WHICH INCLUDES: 
AGENDA, PUBLIC NOTICE, MINUTES FROM 
25 APRIL 2002 MEETING, TRANSCRIPT OF 
MINUTES FROM 30 MAY 2002 MEETING, 
MONTHLY PROGRESS REPORT, AND 
HANDOUTS

00007

08-09-2002
05-30-2002

BECHTEL 
ENVIRONMENTAL, 
INC.
 
NAVFAC - 
SOUTHWEST 
DIVISION
 

MISC
N68711-95-D-7526
62

N00217 /  000620
CTO-007/0305

ADMIN RECORD
INFO REPOSITORY

007
012
018
021
059
BLDG. 815
BLDG. 830
PARCEL A
PARCEL B
PARCEL C
PARCEL D
PARCEL E
PARCEL F
SITE 00001
SITE 00003

FRC - PERRIS
 
IMAGED
HPNT_006

181-07-0027
30093199

BOX 0019

COMPILED RESPONSE TO COMMENTS ON 
THE FINAL EVALUATION OF AMBIENT 
MANGANESE CONDITIONS - INCLUDES 
SWDIV TRANSMITTAL LETTER BY K. 
FORMAN [COMMENTS BY EPA, DTSC, & SAN 
FRANCISCO REDEVELOPMENT AGENCY] 
(SEE AR #552 - FINAL EVAUATION).  
***COMMENTS:  [PORTION OF MAILING LIST 
IS CONFIDENTIAL]***

00201

06-27-2002
06-11-2002

NAVFAC - 
SOUTHWEST 
DIVISION
K. FORMAN
U.S. EPA - SAN 
FRANCISCO
C. TROMBADORE

CORRESPONDENC
E
N62474-94-D-7609
54

N00217 /  000598
TC.0201.11606 & 
SWDIV SER 
06CH.KF/0604

ADMIN RECORD
SENSITIVE

PARCEL B
PARCEL C
PARCEL D

FRC - PERRIS
 
IMAGED
HPNT_005

181-07-0027
30093199

BOX 0017

PUBLIC INFORMATION MATERIALS FOR 
THE 27 JUNE 2002 RESTORATION 
ADVISORY BOARD MEETING WHICH 
INCLUDES: AGENDA, PUBLIC NOTICE, 
MINUTES FROM 30 MAY 2002 MEETING, 
TRANSCRIPT OF MINUTES FROM 27 JUNE 
2002 MEETING, MONTHLY PROGRESS 
REPORT, AND HANDOUTS

00007

08-09-2002
06-27-2002

BECHTEL 
ENVIRONMENTAL, 
INC.
 
NAVFAC - 
SOUTHWEST 
DIVISION
 

MISC
N68711-95-D-7526
82

N00217 /  000621
CTO-007/0312

ADMIN RECORD
INFO REPOSITORY

007
018
059
BLDG. 123
BLDG. 816
BLDG. 821
PARCEL A
PARCEL B
PARCEL C
PARCEL D
PARCEL E
PARCEL F

FRC - PERRIS
 
IMAGED
HPNT_006

181-07-0027
30093199

BOX 0019
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UIC No.  / Rec. No.

Record Type
Contr./Guid. No.
Approx. # Pages

Prc. Date
Record Date
CTO No.
EPA Cat. #

Author Affil.
Author
Recipient Affil.
Recipient

Doc. Control No.

Subject/Comments Classification Sites

Location
SWDIV Box No(s)
CD No.

FRC Accession No.
FRC Warehouse

FRC Box No(s)

SAMPLING AND ANALYSIS PLAN (FIELD 
SAMPLING PLAN/QUALITY ASSURANCE 
PROJECT PLAN) FOR BASEWIDE 
GROUNDWATER SAMPLING FOR 
PETROLEUM HYDROCARBONS [INCLUDES 
PUBLIC SUMMARY AND SWDIV 
TRANSMITTAL LETTER BY K. FORMAN].  
***COMMENTS:  {PORTION OF MAILING LIST 
IS CONFIDENTIAL; CD COPY ENCLOSED}***

00201

07-20-2002
07-12-2002

TETRA TECH EM 
INC.
T. O'CONNOR
NAVFAC - 
SOUTHWEST 
DIVISION
 

CORRESPONDENC
E
N62474-94-D-7609
137

N00217 /  000613
TC.0201.11547 & 
SWDIV SER 
06CH.KF/0701

ADMIN RECORD
SENSITIVE

PARCEL B
PARCEL C
PARCEL D
PARCEL E

FRC - PERRIS
 
IMAGED
HPNT_005

181-07-0027
30093199

BOX 0018
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UIC No.  / Rec. No.

Record Type
Contr./Guid. No.
Approx. # Pages

Prc. Date
Record Date
CTO No.
EPA Cat. #

Author Affil.
Author
Recipient Affil.
Recipient

Doc. Control No.

Subject/Comments Classification Sites

Location
SWDIV Box No(s)
CD No.

FRC Accession No.
FRC Warehouse

FRC Box No(s)

PUBLIC INFORMATION MATERIAL PACKAGE 
FOR THE 25 JULY 2002 RESTORATION 
ADVISORY BOARD (RAB) MEETING - 
INCLUDES REPORTER'S TRANSCRIPT OF 
25 JULY 2002 MEETING, AGENDA, MINUTES 
FROM 27 JUNE 2002 MEETING, MONTHLY 
PROGRESS REPORT, PRESENTATION 
MATERIALS, ETC..  ***COMMENTS:  
PORTION OF MAILING LIST AND PRE-
MEETING NOTICE EMAIL ARE 
CONFIDENTIAL - DCN: CTO-007/0317 - PRE-
MEETING MAILER WAS REPLACED WITH 
ABOVE UPDATED INFORMATION 
PACKAGE***

00007

09-26-2002
07-25-2002

BECHTEL 
ENVIRONMENTAL, 
INC.
 
NAVFAC - 
SOUTHWEST 
DIVISION
 

MISC
N68711-95-D-7526
102

N00217 /  000641
CTO-007/0317 & 
0319

ADMIN RECORD
INFO REPOSITORY
SENSITIVE

007
018
021
BLDG. 103
BLDG. 113
BLDG. 123
BLDG. 130
BLDG. 134
BLDG. 146
BLDG. 211
BLDG. 214
BLDG. 224
BLDG. 241
BLDG. 253
BLDG. 272
BLDG. 274
BLDG. 313
BLDG. 317
BLDG. 322
BLDG. 351
BLDG. 364
BLDG. 365
BLDG. 366
BLDG. 406
BLDG. 414
BLDG. 506
BLDG. 507
BLDG. 509
BLDG. 510
BLDG. 517
BLDG. 520
BLDG. 529
BLDG. 707
BLDG. 708
BLDG. 810

FRC - PERRIS
 
IMAGED
HPNT_013

181-07-0027
30093199

BOX 0020
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UIC No.  / Rec. No.

Record Type
Contr./Guid. No.
Approx. # Pages

Prc. Date
Record Date
CTO No.
EPA Cat. #

Author Affil.
Author
Recipient Affil.
Recipient

Doc. Control No.

Subject/Comments Classification Sites

Location
SWDIV Box No(s)
CD No.

FRC Accession No.
FRC Warehouse

FRC Box No(s)

BLDG. 815
BLDG. 816
BLDG. 820
BLDG. 821
BLDG. 830
BLDG. 831
PARCEL A
PARCEL B
PARCEL C
PARCEL D
PARCEL E
SITE 00001
SITE 00002

FINAL WORK PLAN - INDUSTRIAL PROCESS 
EQUIPMENT SURVEY, SAMPLING, 
DECONTAMINATION, AND WASTE 
CONSOLIDATION PARCELS C, D, AND E, 
REVISION 0 -  (SEE AR #702 - ADDENDUM 
TO THE SAP).  ***COMMENTS:  INCLUDES 
SAMPLING AND ANALYSIS PLAN, 
CONTRACTOR QUALITY CONTROL PLAN, 
ENVIRONMENTAL PROTECTION PLAN, & 
TRAFFIC PLAN AS APPENDICES (INCLUDES 
SWDIV TRANSMITTAL LETTER BY K. 
FOREMAN AND PORTION OF MAILING LIST 
IS CONFIDENTIAL)***

00046

09-05-2002
08-16-2002

FOSTER 
WHEELER
G. STARR
NAVFAC - 
SOUTHWEST 
DIVISION
 

CORRESPONDENC
E
N68711-98-D-5713
328

N00217 /  000631
FWSD-RACIII-02-
1273 & SWDIV SER 
06CH.KF/0820

ADMIN RECORD
SENSITIVE

PARCEL C
PARCEL D
PARCEL E

FRC - PERRIS
 
IMAGED
HPNT_010

181-07-0027
30093199

BOX 0019

PUBLIC INFORMATION MATERIALS FROM 
THE 22 AUGUST 2002 PUBLIC MEETING/ 
RESTORATION ADVISORY BOARD MEETING 
INCLUDES: AGENDA & PUBLIC NOTICE, 
MINUTES FROM MEETING OF 25 JULY 2002, 
PRESENTATION MATERIALS, FACT SHEET, 
MINUTES FROM VARIOUS OTHER 
MEETINGS.  ***COMMENTS:  (PORTION OF 
MAILING LIST IS CONFIDENTIAL)***

CTO 0007

11-12-2002
08-22-2002

BECHTEL 
ENVIRONMENTAL, 
INC.
 
NAVFAC - 
SOUTHWEST 
DIVISION
 

MINUTES
N68711-95-D-7526
98

N00217 /  000646
CTO-007/0326

ADMIN RECORD
INFO REPOSITORY
SENSITIVE

007
018
BLDG. 815
BLDG. 820
BLDG. 821
PARCEL A
PARCEL C
PARCEL D
PARCEL E

FRC - PERRIS
 
IMAGED
HPNT_013

181-07-0027
30093199

BOX 0020
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UIC No.  / Rec. No.

Record Type
Contr./Guid. No.
Approx. # Pages

Prc. Date
Record Date
CTO No.
EPA Cat. #

Author Affil.
Author
Recipient Affil.
Recipient

Doc. Control No.

Subject/Comments Classification Sites

Location
SWDIV Box No(s)
CD No.

FRC Accession No.
FRC Warehouse

FRC Box No(s)

REVISED DRAFT PETROLEUM 
HYDROCARBONS CORRECTIVE ACTION 
PLAN,  PARCELS C, D, & E (INCLUDES 
SWDIV TRANSMITTAL LETTER) {PORTION 
OF THE MAILING LIST IS SENSITIVE}

DO 0004

11-26-2002
11-22-2002

TETRA TECH EM 
INC.
VETROMILE, J.
NAVFAC - 
SOUTHWEST 
DIVISION
PAYNE, J.

CORRESPONDENC
E
N68711-00-D-0005
400

N00217 /  000652
DS.A004.10117 & 
SWDIV SER 
06CH.JP/0172

ADMIN RECORD
SENSITIVE

PARCEL C
PARCEL D
PARCEL E

CHOICE IMAGING 
SOLUTIONS
SW-20090313-3/7
 
 

ENVIRONMENTAL CLEANUP NEWSLETTER 
SUMMER/FALL EXPANDED ISSUE: "AMBIENT 
AIR AND SOIL GAS SURVEYS CONDUCTED 
AT PARCEL E LANDFILL - REMOVAL ACTION 
UNDERWAY", APRIL-SEPTEMBER 2002 
{PORTION OF MAILING LIST IS 
CONFIDENTIAL}

00007

12-19-2002
12-12-2002

BECHTEL 
ENVIRONMENTAL, 
INC.
 
NAVFAC - 
SOUTHWEST 
DIVISION
 

MISC
N68711-95-D-7526
15

N00217 /  000657
CTO-007/0335

ADMIN RECORD
INFO REPOSITORY
SENSITIVE

007
018
BLDG. 123
BLDG. 364
BLDG. 406
PARCEL A
PARCEL B
PARCEL C
PARCEL D
PARCEL E
PARCEL F

FRC - PERRIS
 
IMAGED
HPNT_006

181-07-0027
30093199

BOX 0021

RESPONSE TO COMMENTS ON THE FINAL 
WORK PLAN AND SAMPLING AND ANALYSIS 
PLAN (FIELD SAMPLING PLAN/QUALITY 
ASSURANCE PROJECT PLAN) FOR THE 
FEROX INJECTION TECHNOLOGY 
DEMONSTRATION, PARCEL C, REMEDIAL 
UNIT 4.  ***COMMENTS:  {PORTION OF 
MAILING LIST IS CONFIDENTIAL}***

DO 0013

02-07-2003
01-17-2003

NAVFAC - 
SOUTHWEST 
DIVISION
FORMAN, K.
VARIOUS 
AGENCIES
 

CORRESPONDENC
E
N68711-00-D-0005
12

N00217 /  000674
TC.A013.10051 & 
SWDIV SER 
06CH.KF/0360

ADMIN RECORD
INFO REPOSITORY
SENSITIVE

PARCEL C
PARCEL D
REMEDIAL UNIT 
4

FRC - PERRIS
 
IMAGED
HPNT_015

181-07-0027
30093199

BOX 0021
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UIC No.  / Rec. No.

Record Type
Contr./Guid. No.
Approx. # Pages

Prc. Date
Record Date
CTO No.
EPA Cat. #

Author Affil.
Author
Recipient Affil.
Recipient

Doc. Control No.

Subject/Comments Classification Sites

Location
SWDIV Box No(s)
CD No.

FRC Accession No.
FRC Warehouse

FRC Box No(s)

FINAL PARCEL D INFORMATION PACKAGE 
FOR THE PHASE III GROUNDWATER DATA 
GAPS INVESTIGATION [INCLUDES PUBLIC 
SUMMARY AND SWDIV TRANSMITTAL 
LETTER BY K. FORMAN] {PORTION OF 
MAILING LIST IS CONFIDENTIAL; CD COPY 
ENCLOSED}.  ***COMMENTS:  (SEE AR 
#696 - REVISED FINAL INFORMATION 
PACKAGE)
[NOTE:  THIS DOCUMENT WAS SENT TO 
FRC IN THE FOLLOWING BOXES:  VOLUMES 
1-2 ARE IN BOX 23 AND VOLUME 3 IS IN BOX 
24]***

DO 0011

04-23-2003
03-31-2003

TETRA TECH EM 
INC.
LANTZ, R.
NAVFAC - 
SOUTHWEST 
DIVISION
BROOKS, G.

REPORT
N68711-00-D-0005
3213

N00217 /  000695
DS.A011.10116 & 
SWDIV SER 
06CH.KF/0603

ADMIN RECORD
SENSITIVE

022
PARCEL D

FRC - PERRIS
 
IMAGED
HPNT_013

181-07-0027
30093199

BOX 0023
BOX 0024

ADDENDUM TO THE SAMPLING AND 
ANALYSIS PLAN - INDUSTRIAL PROCESS 
EQUIPMENT SURVEY, SAMPLING, 
DECONTAMINATION, AND WASTE 
CONSOLIDATION PARCELS C, D, AND E, 
REVISION 0 [SEE AR #631 - SAP (APPENDIX 
A) OF FINAL WORK PLAN].  ***COMMENTS:  
[INCLUDES SWDIV TRANSMITTAL LETTER 
BY K. FOREMAN] {PORTION OF MAILING 
LIST IS CONFIDENTIAL}***

00046

05-15-2003
04-08-2003

FOSTER 
WHEELER
M. SCHNEIDER
NAVFAC - 
SOUTHWEST 
DIVISION
 

CORRESPONDENC
E
N68711-98-D-5713
36

N00217 /  000702
FWSD-RAC-1046 & 
SWDIV SER 
06CH.KF/0593

ADMIN RECORD
SENSITIVE

PARCEL C
PARCEL D
PARCEL E

FRC - PERRIS
 
IMAGED
HPNT_010

181-07-0027
30093199

BOX 0024

DRAFT POST-CONSTRUCTION REPORT 
FOR THE INDUSTRIAL PROCESS 
EQUIPMENT SURVEY, SAMPLING, 
DECONTAMINATION, AND WASTE 
CONSOLIDATION FOR PARCEL D, REVISION 
0 [INCLUDES SWDIV TRANSMITTAL LETTER 
BY K. FORMAN].  ***COMMENTS:  {PORTION 
OF MAILING LIST IS CONFIDENTIAL; CD 
COPY ENCLOSED}***

00046

06-10-2003
06-06-2003

FOSTER 
WHEELER
G. STARR
NAVFAC - 
SOUTHWEST 
DIVISION
 

REPORT
N68711-98-D-5713
115

N00217 /  000716
FWSD-RAC-03-
1484 & SWDIV SER 
06CH.KF/0829

ADMIN RECORD
SENSITIVE

PARCEL D FRC - PERRIS
 
IMAGED
HPNT_014

181-07-0027
30093199

BOX 0026

FINAL POST-CONSTRUCTION REPORT FOR 
THE INDUSTRIAL PROCESS EQUIPMENT 
SURVEY, SAMPLING, DECONTAMINATION, 
AND WASTE CONSOLIDATION FOR PARCEL 
D, REVISION 0 [INCLUDES SWDIV 
TRANSMITTAL LETTER BY K. FORMAN].  
***COMMENTS:  {PORTION OF MAILING LIST 
IS CONFIDENTIAL; CD COPY ENCLOSED}***

00046

10-31-2003
10-22-2003

FOSTER 
WHEELER
G. STARR
NAVFAC - 
SOUTHWEST 
DIVISION
 

REPORT
N68711-98-D-5713
105

N00217 /  000779
FWSD-RAC-04-
0052 & SWDIV SER 
06CH.KF/1421

ADMIN RECORD
SENSITIVE

PARCEL D FRC - PERRIS
 
IMAGED
HPNT_023

181-07-0027
30093199

BOX 0028
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Contr./Guid. No.
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Prc. Date
Record Date
CTO No.
EPA Cat. #

Author Affil.
Author
Recipient Affil.
Recipient

Doc. Control No.

Subject/Comments Classification Sites

Location
SWDIV Box No(s)
CD No.

FRC Accession No.
FRC Warehouse

FRC Box No(s)

FINAL POST-CONSTRUCTION REPORT FOR 
THE INDUSTRIAL PROCESS EQUIPMENT 
SURVEY, SAMPLING, DECONTAMINATION, 
AND WASTE CONSOLIDATION FOR PARCEL 
D, REVISION 0 [INCLUDES SWDIV 
TRANSMITTAL LETTER BY K. FORMAN] 
{PORTION OF MAILING LIST IS 
CONFIDENTIAL}.  ***COMMENTS:  AR #782 IS 
A DUPLICATE OF AR #779;  AR #782 WILL BE 
DELETED FROM THE DATABASE.***

00046

11-14-2003
10-22-2003

FOSTER 
WHEELER
G. STARR
NAVFAC - 
SOUTHWEST 
DIVISION
 

REPORT
N68711-98-D-5713
100

N00217 /  000782
FWSD-RAC-04-
0052 & SWDIV SER 
06CH.KF/1421

ADMIN RECORD
SENSITIVE

PARCEL D NAVFAC 
SOUTHWEST - BLDG. 
1
TO BE DELETED
 
 

DRAFT ACTION MEMORANDUM TIME-
CRITICAL REMOVAL ACTION FOR THE 
PARCEL D SOIL EXCAVATION SITES DATED 
24 FEBRUARY 2004 [INCLUDES SWDIV 
TRANSMITTAL LETTER BY K. FORMAN]{CD 
COPY ENCLOSED}

00057

02-26-2004
02-24-2004

TETRA TECH EM 
INC.
 
NAVFAC - 
SOUTHWEST 
DIVISION
 

REPORT
N68711-00-D-0005
39

N00217 /  003994
SWDIV SER 
06CH.KF/0200 & 
DS.A057.10714

ADMIN RECORD
INFO REPOSITORY
SENSITIVE

PARCEL D FRC - PERRIS
 
IMAGED
HPNT_025

181-07-0027
30093199

BOX 0082

DRAFT WORK PLAN FOR THE TIME-
CRITICAL REMOVAL ACTION FOR PARCEL D 
EXCAVATION SITES [INCLUDES PUBLIC 
SUMMARY AND SWDIV TRANSMITTAL 
LETTER BY K. FORMAN] {PORTION OF 
MAILING LIST IS CONFIDENTIAL; CD COPY 
ENCLOSED}

DO 0057

03-11-2004
02-27-2004

TETRA TECH EM 
INC.
 
NAVFAC - 
SOUTHWEST 
DIVISION
BROOKS, G.

REPORT
N68711-00-D-0005
834

N00217 /  000804
DS.A057.10715

ADMIN RECORD
INFO REPOSITORY
SENSITIVE

PARCEL D FRC - PERRIS
 
IMAGED
HPNT_020

181-07-0027
30093199

BOX 0031

DRAFT POST - CONSTRUCTION REPORT 
REVISION 0 DECONTAMINATE PROCESS 
EQUIPMENT, CONDUCT WASTE 
CONSOLIDATION AND PROVIDE ASBESTOS 
SERVICES IN PARCELS B,C, D.  
***COMMENTS:  INCLUDES TRANSMITTAL 
LETTER BY K. FORMAN), [PORTION OF 
MAILING LIST IS CONFIDENTIAL], (CD COPY 
ENCLOSED)***

00070

03-30-2004
03-24-2004

TETRA TECH EM 
INC.
G. STARR
NAVFAC - 
SOUTHWEST 
DIVISION
 

REPORT
N68711-98-D-5713
149

N00217 /  004000
04-1414 & SWDIV 
SER 06CH.KF/0320

ADMIN RECORD
INFO REPOSITORY
SENSITIVE

PARCEL B
PARCEL C
PARCEL D
PARCEL E

FRC - PERRIS
 
IMAGED
HPNT_023

181-07-0027
30093199

BOX 0083

COMMENTS ON THE DRAFT ACTION 
MEMORANDUM, TIME-CRITICAL REMOVAL 
ACTION AND ON THE DRAFT WORK PLAN, 
TIME-CRITICAL REMOVAL ACTION

NONE

06-06-2006
04-07-2004

CRWQCB - 
OAKLAND
J. PONTON
BRAC PMO WEST
K. FORMAN

CORRESPONDENC
E
NONE
7

N00217 /  000929
NONE

ADMIN RECORD PARCEL D NAVFAC 
SOUTHWEST - BLDG. 
110
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Prc. Date
Record Date
CTO No.
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Author Affil.
Author
Recipient Affil.
Recipient

Doc. Control No.

Subject/Comments Classification Sites
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SWDIV Box No(s)
CD No.

FRC Accession No.
FRC Warehouse

FRC Box No(s)

DRAFT WORK PLAN FOR THE TOTAL 
PETROLEUM HYDROCARBON PROGRAM 
IMPLEMENTATION OF CORRECTIVE 
ACTION PLAN - SOIL REMOVAL, PARCELS B, 
C, D, AND E [INCLUDES SAMPLING AND 
ANALYSIS PLAN AND HEALTH AND SAFETY 
PLAN].  ***COMMENTS:  [INCLUDES SWDIV 
TRANSMITTAL LETTER BY K. FORMAN] 
{PORTION OF MAILING LIST IS 
CONFIDENTIAL}***

00003

04-30-2004
04-09-2004

TPA-CKY JOINT 
VENTURE
T. YU
NAVFAC - 
SOUTHWEST 
DIVISION
 

REPORT
N68711-02-D-8310
323

N00217 /  000809
SWDIV SER 
06CH.KF/0378

ADMIN RECORD
INFO REPOSITORY
SENSITIVE

PARCEL B
PARCEL C
PARCEL D
PARCEL E

FRC - PERRIS
 
IMAGED
HPNT_020

181-07-0027
30093199

BOX 0031

REQUEST FOR IDENTIFICATION OF STATE 
APPLICABLE OR RELEVANT AND 
APPROPRIATE REQUIREMENTS (ARARS) 
FOR THE DRAFT FEASIBILITY STUDY (FS) 
{CD COPY ENCLOSED}

DO 0002

06-24-2004
06-09-2004

NAVFAC - 
SOUTHWEST 
DIVISION
K. FORMAN
VARIOUS 
AGENCIES
 

CORRESPONDENC
E
NONE
8

N00217 /  004022
DS.A500.14176 & 
SWDIV SER 
06CH.KF/0556

ADMIN RECORD
INFO REPOSITORY

PARCEL D FRC - PERRIS
 
IMAGED
HPNT_025

181-07-0027
30093199

BOX 0083

COMMENTS ON THE DRAFT WORK PLAN 
FOR TOTAL PETROLEUM HYDROCARBON 
PROGRAM - IMPLEMENTATION OR 
CORRECTIVE ACTION PLAN (CAP) SOIL 
REMOVAL [W/ ENCLOSURE] {PORTION OF 
MAILING LIST IS SENSITIVE}.  
***COMMENTS:  (SEE RECORD # 809 - 
DRAFT WORK PLAN)***

NONE

06-06-2006
06-10-2004

CRWQCB - 
OAKLAND, CA
PONTON, J.
NAVFAC - 
SOUTHWEST
FORMAN, K.

CORRESPONDENC
E
NONE
4

N00217 /  000932
FILE NO. 
2169.6032(JDP)

ADMIN RECORD
SENSITIVE

PARCEL B
PARCEL C
PARCEL D
PARCEL E

CHOICE IMAGING 
SOLUTIONS
SW-20090401-3/6
 
 

DRAFT FINAL WORK PLAN TOTAL 
PETROLEUM HYDROCARBON PROGRAM 
CORRECTIVE ACTION IMPLEMENTATION 
PLAN - SOIL REMOVAL (PORTION OF 
MAILING LIST IS SENSITIVE).  
***COMMENTS:  [INCLUDES SWDIV 
TRANSMITTAL LETTER, RESPONSE TO 
COMMENTS ON THE DRAFT, SAMPLING 
AND ANALYSIS PLAN, HEALTH AND SAFETY 
PLAN AND TRANSPORTATION AND 
DISPOSAL PLAN]***

CTO 0003

02-02-2005
06-23-2004

TPA-CKY JOINT 
VENTURE
YU, T.
NAVFAC - 
SOUTHWEST 
DIVISION
 

REPORT
N68711-02-D-8310
500

N00217 /  004095
SWDIV SER 
06CH.KF/0698 & 
PROJECT NO. JV-
13

ADMIN RECORD
INFO REPOSITORY
SENSITIVE

PARCEL B
PARCEL C
PARCEL D
PARCEL E

CHOICE IMAGING 
SOLUTIONS
SW-20090401-5/6
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SWDIV Box No(s)
CD No.
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FRC Warehouse

FRC Box No(s)

FINAL ACTION MEMORANDUM TIME-
CRITCAL REMOVAL ACTION FOR SOIL 
EXCAVATION SITES, PARCEL D [INCLUDES 
SWDIV TRANSMITTAL LETTER BY M. 
AVERY] {PORTION OF MAILING LIST IS 
CONFIDENTIAL; CD COPY ENCLOSED}.  
***COMMENTS:  (SEE AR #868 - 
TRANSMITTAL OF RESPONSE TO PUBLIC 
COMMENTS ON THE DRAFT ACTION 
MEMORANDUM AND ON THE WORK PLAN 
FOR THE TIME-CRITICAL REMOVAL ACTION 
AT PARCEL D, SOIL EXCAVATION SITES)***

NONE

10-29-2004
10-28-2004

TETRA TECH EM 
INC.
 
NAVFAC - 
SOUTHWEST 
DIVISION
 

REPORT
N68711-00-D-0005
56

N00217 /  004071
DS.A057.14464

ADMIN RECORD
INFO REPOSITORY
SENSITIVE

PARCEL D FRC - PERRIS
 
IMAGED
HPNT_024

181-07-0027
30093199

BOX 0087

FINAL WORK PLAN, TIME-CRITICAL 
REMOVAL ACTION FOR PARCEL D 
EXCAVATION SITES [INCLUDES PUBLIC 
SUMMARY, RESPONSE TO COMMENTS ON 
THE DRAFT WORK PLAN AND SWDIV 
TRANSMITTAL LETTER BY M AVERY] 
{PORTION OF MAILING LIST IS 
CONFIDENTIAL; CD COPY ENCLOSED}.  
***COMMENTS:  SEE AR #868 - 
TRANSMITTAL OF RESPONSE TO PUBLIC 
COMMENTS ON THE DRAFT ACTION 
MEMORANDUM AND ON THE WORK PLAN 
FOR THE TIME-CRITICAL REMOVAL ACTION 
AT PARCEL D, SOIL EXCAVATION SITES)***

DO 0057

11-18-2004
11-01-2004

TETRA TECH EM 
INC.
BABCOCK, S.
NAVFAC - 
SOUTHWEST 
DIVISION
 

REPORT
N68711-00-D-0005
832

N00217 /  004075
DS.A057.10761 & 
SWDIV SER 
06CH.KF/0019

ADMIN RECORD
INFO REPOSITORY
SENSITIVE

PARCEL D FRC - PERRIS
 
IMAGED
HPNT_024

181-07-0027
30093199

BOX 0087

FINAL POST-CONSTRUCTION REPORT FOR 
THE DECONTAMINATE PROCESS 
EQUIPMENT, CONDUCT WASTE 
CONSOLIDATION AND PROVIDE ASBESTOS 
SERVICES, REVISION 0 [INCLUDES SWDIV 
TRANSMITTAL LETTER BY M. AVERY] 
{PORTION OF MAILING LIST IS 
CONFIDENTIAL; CD COPY IS ENCLOSED}.  
***COMMENTS:  REPLACEMENT PAGES 
ISSUED TO MAKE DRAFT FINAL (FWSD-RAC-
04-2164 & SWDIV SER 06CH.KF/0715 BY K. 
FORMAN) DATED 07/09/2004 INTO FINAL.  
REPLACED PAGES:  COVERPAGE; SPINE; 
TITLE PAGE; PAGES ES-1, ES-2, 1-1, 1-2, 4-5 
THROUGH 4-8, 5-1 THROUGH 5-5, 6-1, 6-2, 10-
1 AND 10-2; TABLES 1-1, 1-2, AND 4-14; AND 
ATTACHMENT 1 - RESPONSE TO 
COMMENTS.***

CTO 0070

07-14-2004
11-02-2004

TETRA TECH FW 
INC.
SLATTERY, G.
NAVFAC - 
SOUTHWEST 
DIVISION
 

REPORT
N68711-98-D-5713
80

N00217 /  004030
FWSD-RAC-05-
0092 & BRAC SER 
BPMOW.KSF/0075

ADMIN RECORD
INFO REPOSITORY
SENSITIVE

PARCEL B
PARCEL C
PARCEL D
PARCEL E

NAVFAC 
SOUTHWEST - BLDG. 
1
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Prc. Date
Record Date
CTO No.
EPA Cat. #

Author Affil.
Author
Recipient Affil.
Recipient

Doc. Control No.

Subject/Comments Classification Sites
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SWDIV Box No(s)
CD No.

FRC Accession No.
FRC Warehouse

FRC Box No(s)

REVIEW OF THE DRAFT FINAL POST-
CONSTRUCTION REPORT, REVISION 0, 
DECONTAMINATE PROCESS EQUIPMENT, 
CONDUCT WASTE CONSOLIDATION, AND 
PROVIDE ASBESTOS SERVICES DATED 
11/09/04 [INCLUDES SWDIV TRANSMITTAL 
LETTER BY M. AVERY].  ***COMMENTS:  
PORTION OF MAILING LIST IS 
CONFIDENTIAL. DRAFT FINAL POST-
CONSTRUCTION REPORT WAS NOT 
SUBMITTED TO ADMINISTRATIVE 
RECORD.***

CTO 0070

11-24-2004
11-02-2004

TETRA TECH FW, 
INC.
 
NAVFAC - 
SOUTHWEST 
DIVISION
 

REPORT
N68711-98-D-5713
10

N00217 /  004078
FWSD-RAC-05-
0092 & BRAC SER 
BPMOW.KSF/0114

ADMIN RECORD
INFO REPOSITORY

BLDG. 231
BLDG. 600
PARCEL B
PARCEL C
PARCEL D
PARCEL E

FRC - PERRIS
 
IMAGED
HPNT_025

181-07-0027
30093199

BOX 0087

TRANSMITTAL OF RESPONSE TO PUBLIC 
COMMENTS ON THE DRAFT ACTION 
MEMORANDUM AND ON THE WORK PLAN 
FOR THE TIME-CRITICAL REMOVAL ACTION 
AT PARCEL D, SOIL EXCAVATION SITES {CD 
COPY ENCLOSED} (PORTION OF THE 
MAILING LIST IS CONFIDENTIAL).  
***COMMENTS:  (SEE AR #4071 - FINAL 
ACTION MEMORANDUM TIME CRITICAL 
REMOVAL ACTION FOR SOIL EXCAVATION 
SITES, PARCEL D, AND AR #4075 - FINAL 
WORK PLAN, TIME-CRITICAL REMOVAL 
ACTION FOR PARCEL D EXCAVATION 
SITES)***

NONE

02-22-2006
12-22-2004

BRAC
K. FORMAN
VARIOUS 
AGENCIES
 

CORRESPONDENC
E
NONE
3

N00217 /  000868
BRAC SER 
BPMOW.KSF/0235

ADMIN RECORD
INFO REPOSITORY
SENSITIVE

PARCEL D NAVFAC 
SOUTHWEST - BLDG. 
110
 
 
 

DRAFT SECOND QUARTER (APRIL-JUNE) 
2004 GROUNDWATER SAMPLING REPORT, 
REVISION 0 [INCLUDES SWDIV 
TRANSMITTAL LETTER BY K. FORMAN] 
{PORTION OF MAILING LIST IS 
CONFIDENTIAL, CD COPY ENCLOSED}

DO 0074

01-13-2005
01-07-2005

KLEINFELDER
VALDOVINOS, M.
NAVFAC - 
SOUTHWEST 
DIVISION
 

REPORT
N68711-00-D-0004
600

N00217 /  004087
PROJ NO. 41330-
2.09 & BRAC SER 
BPMOW.GWC/0281

ADMIN RECORD
INFO REPOSITORY
SENSITIVE

PARCEL C
PARCEL D
PARCEL E

NAVFAC 
SOUTHWEST - BLDG. 
110
 
 
 

DRAFT CLOSEOUT REPORT TIME-CRITICAL 
REMOVAL ACTION FOR PARCEL D 
EXCAVATION SITES [INCLUDES PUBLIC 
SUMMARY AND SWDIV TRANSMITTAL 
LETTER BY K. FORMAN] {PORITON OF 
MAILING LIST IS CONFIDENTIAL, CD COPY 
ENCLOSED}

DO 0057

02-16-2005
02-03-2005

TETRA TECH EM 
INC.
CHAKRABARTI, A.
BRAC - SAN DIEGO
P. BROOKSREPORT

N68711-00-D-0005
50

N00217 /  004102
DS.A057.10716 & 
SWDIV SER 
BPMOW.KSF/0367

ADMIN RECORD
INFO REPOSITORY
SENSITIVE

PARCEL D NAVFAC 
SOUTHWEST - BLDG. 
1
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Author
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Recipient

Doc. Control No.

Subject/Comments Classification Sites
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SWDIV Box No(s)
CD No.

FRC Accession No.
FRC Warehouse

FRC Box No(s)

FINAL CLOSEOUT REPORT FOR THE TIME-
CRITICAL REMOVAL ACTION (TCRA) FOR 
THE EXCAVATION SITES {PORTION OF 
MAILING LIST IS CONFIDENTIAL, CD COPY 
ENCLOSED}

CTO 0110

06-01-2005
05-13-2005

TETRA TECH EM 
INC.
CHAKRABARTI, A.
NAVFAC - 
SOUTHWEST 
DIVISION
BROOKS, G.

REPORT
N68711-03-D-5104
100

N00217 /  004141
02-125-06-001 & 
BRAC SER 
BPMOW.AK/00701

ADMIN RECORD
INFO REPOSITORY
SENSITIVE

PARCEL D NAVFAC 
SOUTHWEST - BLDG. 
1
 
 
 

DRAFT THIRD QUARTER (JULY - 
SEPTEMBER) 2004 GROUNDWATER 
SAMPLING REPORT [CD COPY OF 
APPENDIX D ENCLOSED] {PORTION OF 
MAILING LIST IS SENSITIVE}

DO 0074

06-03-2005
05-20-2005

KLEINFELDER
VALDOVINOS, M.
BRAC PMO WEST
 REPORT

N68711-00-D-0004
1007

N00217 /  004144
BRAC SER 
BPMOW.GWC/0763

ADMIN RECORD
INFO REPOSITORY
SENSITIVE

BLDG 00134
BLDG 00156
BLDG 00228
BLDG 00253
BLDG 00406
BLDG 00413
BLDG 00414
PARCEL C
PARCEL D
PARCEL E
PARCEL E-2
SITE 00006
SITE 00009
SITE 00025
SITE 00071

CHOICE IMAGING 
SOLUTIONS
SW-20090413-5/5
 
 

DRAFT FINAL SITE CLOSURE REPORT FOR 
THE TOTAL PETROLEUM HYDROCARBON 
PROGRAM CORRECTIVE ACTION 
IMPLEMENTATION SOIL REMOVAL FOR 
PARCELS [PORTION OF MAILING LIST IS 
CONFIDENTIAL]

CTO 0003

07-20-2005
06-01-2005

TPA - CKY JOINT 
VENTURE
 
NAVFAC - 
SOUTHWEST 
DIVISION
 

REPORT
N68711-02-D-8310
250

N00217 /  000821
BRAC SER 
BPMOW.JEP/0955 
& PROJ. NO JV-13

ADMIN RECORD
INFO REPOSITORY
SENSITIVE

PARCEL B
PARCEL C
PARCEL D
PARCEL E

NAVFAC 
SOUTHWEST - BLDG. 
110
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Author
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SWDIV Box No(s)
CD No.

FRC Accession No.
FRC Warehouse

FRC Box No(s)

22 JUNE 2005 RESTORATION ADVISORY 
BOARD (RAB) MEETING MINUTES 
[INCLUDES AGENDA, LIST OF ATTENDEES, 
ACTION ITEMS, 22 JUNE 2005 NAVY 
MONTHLY PROGRESS REPORT, AND 22 
JUNE 2005 REPORTER'S TRANSCRIPT] 
{PORTIONS OF DOCUMENT ARE SENSITIVE}

NONE

12-05-2005
06-22-2005

HUNTERS POINT, 
CA
 
RAB MEMBERS
 

MINUTES
NONE
150

N00217 /  000838
NONE

ADMIN RECORD
INFO REPOSITORY
SENSITIVE

BLDG 00103
BLDG 00113
BLDG 00113A
BLDG 00114
BLDG 00123
BLDG 00128
BLDG 00130
BLDG 00131A
BLDG 00134
BLDG 00140
BLDG 00142
BLDG 00146
BLDG 00157
BLDG 00203
BLDG 00211
BLDG 00214
BLDG 00224
BLDG 00231
BLDG 00241
BLDG 00251
BLDG 00253
BLDG 00271
BLDG 00272
BLDG 00274
BLDG 00313
BLDG 00317
BLDG 00322
BLDG 00351
BLDG 00351A
BLDG 00364
BLDG 00365
BLDG 00366
BLDG 00383
BLDG 00406
BLDG 00408

CHOICE IMAGING 
SOLUTIONS
SW-20090401-1/6
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Approx. # Pages
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Author
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Recipient

Doc. Control No.

Subject/Comments Classification Sites

Location
SWDIV Box No(s)
CD No.

FRC Accession No.
FRC Warehouse

FRC Box No(s)

BLDG 00411
BLDG 00414
BLDG 00500
BLDG 00503
BLDG 00523
BLDG 00701
BLDG 00707
BLDG 00708
BLDG 00709
BLDG 00808
BLDG 00813
BLDG 00819
DRYDOCK 2
DRYDOCK 3
DRYDOCK 4
DRYDOCK 5
DRYDOCK 6
DRYDOCK 7
PARCEL A
PARCEL B
PARCEL C
PARCEL D
PARCEL E
PARCEL F
SHACK 79
SHACK 80
SITE 00001
SITE 00007
SITE 00010
SITE 00018
SITE 00021
SITE 00506
SITE 00507
SITE 00508
SITE 00509
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Author
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CD No.
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FRC Warehouse

FRC Box No(s)

SITE 00510
SITE 00510A
SITE 00517
SITE 00520
SITE 00529
SITE 00707
WELL EW01
WELL 
IR01MW366A
WELL 
IR01MW38A
WELL 
IR01MW43A
WELL 
IR03MW218A2
WELL 
IR03MW342A
WELL 
IR03MW373B
WELL 
IR04MW13A
WELL 
IR09MW61A
WELL 
IR09MW62A
WELL 
IR09MW63A
WELL 
IR10MW13A1
WELL 
IR25MW02A
WELL 
IR25MW53A
WELL 
IR25MW54A
WELL 
IR28MW136A
WELL 
IR28MW140F
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CD No.
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FRC Warehouse
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WELL 
IR28MW150A
WELL 
IR28MW151A
WELL 
IR28MW211F
WELL 
IR28MW221A
WELL 
IR28MW221B
WELL 
IR28MW270A
WELL 
IR28MW341F
WELL 
IR28MW396B
WELL 
IR28MW397B
WELL 
IR28MW403A
WELL 
IR28MW407A
WELL 
IR28MW408A
WELL 
IR28MW409A
WELL 
IR28MW410A
WELL 
IR28MW412A
WELL 
IR58MW31A
WELL 
IR58MW33B
WELL 
IR70MW07A
WELL 
IR71MW03A
WELL 
IR71MW12B
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Prc. Date
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CTO No.
EPA Cat. #

Author Affil.
Author
Recipient Affil.
Recipient

Doc. Control No.

Subject/Comments Classification Sites

Location
SWDIV Box No(s)
CD No.

FRC Accession No.
FRC Warehouse

FRC Box No(s)

WELL 
IR91MW04A
WELL IW02
WELL MW33A
WELL MW53A
WELL MW54A
WELL MW61A
WELL MW62A
WELL 
PA50MW07A

RESPONSES TO REGULATORY AGENCY 
COMMENTS ON DRAFT REVISED 
FEASIBILTY STUDY (DOCUMENT NOT 
DATED)

CTO 0019

08-30-2005
08-18-2005

SULTECH
 
VARIOUS 
AGENCIES
 

CORRESPONDENC
E
N68711-03-D-5104
65

N00217 /  004160
DS.B019.13894

ADMIN RECORD
INFO REPOSITORY

PARCEL D NAVFAC 
SOUTHWEST - BLDG. 
1
 
 
 

FINAL JUNE 2005 MONTHLY LANDFILL GAS 
MONITORING REPORT FOR POST-
REMOVAL ACTION AT THE INDUSTRIAL 
LANDFILL (INCLUDES BRAC TRANSMITTAL 
LETTER) [PORTION OF MAILING LIST IS 
SENSITIVE]

CTO 0013

09-08-2005
08-31-2005

INNOVATIVE 
TECHNICAL 
SOLUTIONS, INC.
SCHOLLARD, J.
BRAC PMO WEST
 

REPORT
N68711-02-D-8213
75

N00217 /  000832
02-125-15-0048 AND
BRAC SER 
BPMOW.MK/1172

ADMIN RECORD
INFO REPOSITORY
SENSITIVE

BLDG 00830
PARCEL D
PARCEL E
PARCEL E-2
SITE 00001
SITE 00021

CHOICE IMAGING 
SOLUTIONS
SW-20090401-1/6
 
 

FINAL, FINAL STATUS SURVEY AND 
RESULTS DONAHUE AND INNES STREETS, 
REVISION 1 {INCLUDES BRAC PMO WEST 
TRANSMITTAL LETTER AND CD COPY) 
[PORTION OF MAILING LIST IS SENSITIVE}.  
***COMMENTS:  [SEE RECORD # 4043 - 
FINAL, FINAL STATUS SURVEY AND 
RESULTS DONAHUE AND INNES 
STREETS]***

CTO 0072

09-19-2005
09-15-2005

TETRA TECH EC 
INC.
SLATTERY, G.
NAVFAC - 
SOUTHWEST 
DIVISION
 

REPORT
N68711-98-D-5713
250

N00217 /  000833
FWSD-RAC-04-
2432-1 & SWDIV 
SER 
BPMOW.REP/1223

ADMIN RECORD
INFO REPOSITORY
SENSITIVE

BLDG 00322
BLDG 00901
PARCEL A
PARCEL D

CHOICE IMAGING 
SOLUTIONS
SW-20090424-1/8
 
 

DRAFT FOURTH QUARTER (OCTOBER-
DECEMBER) 2004 GROUNDWATER 
SAMPLING REPORT (INCLUDES BRAC 
TRANSMITTAL LETTER BY D. GILKEY, CD 
COPY ENCLOSED) [PORTION OF MAILING 
LIST IS CONFIDENTIAL]

DO 0074

10-12-2005
09-23-2005

KLEINFELDER
C. JOHNSON
NAVFAC - 
SOUTHWEST 
DIVISION
 

REPORT
N68711-00-D-0004
500

N00217 /  004167
BRAC SER 
BPMOW.RNA/1229

ADMIN RECORD
INFO REPOSITORY
SENSITIVE

PARCEL C
PARCEL D
PARCEL E

NAVFAC 
SOUTHWEST - BLDG. 
110
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Author
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FRC Accession No.
FRC Warehouse
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FINAL SITE CLOSE OUT REPORT, TOTAL 
PETROLEUM HYDROCARBON PROGRAM 
CORRECTIVE ACTION IMPLEMENTATION 
SOIL REMOVAL (INCLUDES RESPONSES TO 
AGENCY COMMENTS ON DRAFT FINAL 
REPORT AND BRAC TRANSMITTAL LETTER 
BY D. GILKEY).  ***COMMENTS:  (PORTION 
OF THE MAILING LIST IS CONFIDENTIAL)***

00003

11-30-2005
09-23-2005

TPA-CKY JOINT 
VENTURE
 
BRAC
 

REPORT
N68711-02-D-8310
175

N00217 /  004179
BRAC SER 
BPMOW.JEP/1242

ADMIN RECORD
INFO REPOSITORY
SENSITIVE

PARCEL B
PARCEL C
PARCEL D
PARCEL E

NAVFAC 
SOUTHWEST - BLDG. 
110
 
 
 

FINAL SECOND QUARTER (APRIL - JUNE) 
2004 GROUNDWATER SAMPLING REPORT 
(INCLUDES REPLACEMENT PAGES 
REVISING THE DATE OF 29 JULY 2005 TO 01 
DECEMBER 2005) [INCLUDES BRAC 
TRANSMITTAL LETTERS BY D. GILKEY AND 
K. FORMAN] {CD COPY ENCLOSED}.  
***COMMENTS:  (PORTION OF MAILING LIST 
IS CONFIDENTIAL)
REPLACEMENT PAGES DATED 01 
DECEMBER 2005: TABLE 1, FIGURE 5, 
APPENDIX A; ADDED COVER PAGE, 
RECORD OF FIELD VARIANCE TO 
APPENDIX H AND RESPONSE TO 
COMMENTS TO APPENDIX I***

DO 0074

08-01-2005
12-01-2005

KLEINFELDER
 
NAVFAC - 
SOUTHWEST 
DIVISION
 REPORT

N68711-00-D-0004
700

N00217 /  000830
BRAC SER 
BPMOW.RNA/0984 
& BRAC SER 
BPMOW.RNA/1431

ADMIN RECORD
INFO REPOSITORY
SENSITIVE

PARCEL C
PARCEL D
PARCEL E

NAVFAC 
SOUTHWEST - BLDG. 
110
 
 
 

TRANSMITTAL OF THE RESPONSES TO 
COMMENTS ON THE 1) FINAL APRIL - JUNE 
2004, EIGHTEENTH QUARTERLY 
GROUNDWATER SAMPLING REPORT, 2) 
FINAL JULY - SEPTEMBER 2004, 
NINETEENTH QUARTERLY GROUNDWATER 
SAMPLING REPORT, (***SEE COMMENTS).  
***COMMENTS:  3) FINAL SECOND 
QUARTER (APRIL - JUNE) 2004, 
GROUNDWATER MONITORING REPORT, 
AND 4) FINAL THIRD QUARTER (JULY - 
SEPTEMBER) 2004, GROUNDWATER 
MONITORING REPORT (W/OUT 
ENCLOSURE) [PORTION OF THE MAILING 
LIST IS SENSITIVE] {SEE RECORD # 823 - 
ENCLOSURE 1, # 831 - ENCLOSURE 2, # 
830 - ENCLOSURE 3, AND # 4161 - 
ENCLOSURE 4}***

NONE

11-06-2008
12-01-2005

BRAC PMO WEST
FORMAN, K.
VARIOUS 
AGENCIES
 

CORRESPONDENC
E
NONE
3

N00217 /  001457
BRAC SER 
BPMOW.MA/1431

ADMIN RECORD
SENSITIVE

PARCEL B
PARCEL C
PARCEL D
PARCEL E

NAVFAC 
SOUTHWEST - BLDG. 
110
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TRANSMITTAL OF THE FINAL FOURTH 
QUARTER (OCTOBER - DECEMBER) 2004 
GROUNDWATER SAMPLING REPORT 
(W/OUT ENCLOSURE) [PORTION OF THE 
MAILING LIST IS SENSITIVE].  
***COMMENTS:  [SEE RECORD # 4181 - 
FINAL FOURTH QUARTER (OCTOBER - 
DECEMBER) 2004 GROUNDWATER 
SAMPLING REPORT]***

NONE

11-06-2008
12-14-2005

BRAC PMO WEST
FORMAN, K.
VARIOUS 
AGENCIES
 

CORRESPONDENC
E
NONE
2

N00217 /  001459
BRAC SER 
BPMOW.MA/1468

ADMIN RECORD
SENSITIVE

PARCEL C
PARCEL D
PARCEL E

CHOICE IMAGING 
SOLUTIONS
SW-20090401-5/6
 
 

FINAL FOURTH QUARTER (OCTOBER - 
DECEMBER) 2004 GROUNDWATER 
SAMPLING REPORT (CD COPY ENCLOSED).  
***COMMENTS:  [SEE RECORD # 916 - 
REVISED FINAL FOURTH QUARTER 
REPORT, AND # 1459 - BRAC PMO WEST 
TRANSMITTAL LETTER]***

DO 0074

12-16-2005
12-14-2005

KLEINFELDER
 
BRAC PMO WEST
 REPORT

N68711-00-D-0004
500

N00217 /  004181
PROJECT NO. 
41330-2.09

ADMIN RECORD
INFO REPOSITORY

PARCEL C
PARCEL D
PARCEL E

CHOICE IMAGING 
SOLUTIONS
SW-20090401-5/6
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DRAFT JANUARY TO MARCH 2005 FIFTH 
QUARTERLY/FIRST ANNUAL 
GROUNDWATER SAMPLING REPORT, 
VOLUMES I AND II OF II [CD COPY 
ENCLOSED] (INCLUDES ANALYTICAL DATA - 
PAPER ONLY).  ***COMMENTS:  (SEE 
RECORD # 874 - BRAC PMO WEST 
TRANSMITTAL LETTER)***

DO 0074

03-23-2006
03-22-2006

KLEINFELDER
 
BRAC PMO WEST
 

REPORT
N68711-00-D-0004
8536

N00217 /  000873
NONE

ADMIN RECORD
INFO REPOSITORY

BLDG 00211
BLDG 00231
BLDG 00251
BLDG 00253
BLDG 00351A
BLDG 00400
BLDG 00402
BLDG 00406
BLDG 00408
BLDG 00411
BLDG 00437
BLDG 00438
BLDG 00439
BLDG 00505
BLDG 00521
PARCEL B
PARCEL C
PARCEL D
PARCEL E
PARCEL E-2
SITE 00009
SITE 00022
SITE 00028
SITE 00033
SITE 00058
SITE 00078
WELL 
IR01MW09B
WELL IR01MW1-
9
WELL 
IR01MW366B
WELL 
IR01MW403A
WELL 
IR01MW403B

NAVFAC 
SOUTHWEST - BLDG. 
1
SW-20090305-1/5
IMAGED
HPNT_033
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FRC Accession No.
FRC Warehouse

FRC Box No(s)

WELL 
IR01MW42A
WELL 
IR01MWLF1A
WELL 
IR01MWLF2B
WELL 
IR01MWLF4A
WELL 
IR01MWLF4B
WELL 
IR02MW101A1
WELL 
IR02MW101A2
WELL 
IR02MW114A1
WELL 
IR02MW114A2
WELL 
IR02MW114A3
WELL 
IR02MW209A
WELL 
IR06MW32A
WELL 
IR06MW35A
WELL 
IR06MW41A
WELL 
IR06MW44A
WELL 
IR06MW45A
WELL 
IR06MW46A
WELL 
IR06MW50F
WELL 
IR06MW54F
WELL 
IR06MW55F
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CD No.

FRC Accession No.
FRC Warehouse

FRC Box No(s)

WELL 
IR06MW58F
WELL 
IR06MW59A1
WELL 
IR09MW31A
WELL 
IR09MW36A
WELL 
IR09MW44A
WELL 
IR09MW52A
WELL 
IR09MW55F
WELL IR09P040A
WELL IR09PPY1
WELL 
IR11MW26A
WELL 
IR11MW27A
WELL 
IR12MW14A
WELL 
IR12MW16A
WELL 
IR15MW10F
WELL 
IR25MW11A
WELL 
IR25MW16A
WELL 
IR25MW17A
WELL 
IR25MW37B
WELL 
IR25MW38B
WELL 
IR25MW39A
WELL 
IR25MW39B
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CD No.
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FRC Warehouse

FRC Box No(s)

WELL 
IR25MW42B
WELL 
IR25MW52A
WELL 
IR25MW60A1
WELL 
IR25MW60A2
WELL 
IR25MW611A2
WELL 
IR28MW126A
WELL 
IR28MW127A
WELL 
IR28MW133A
WELL 
IR28MW136A
WELL 
IR28MW140F
WELL 
IR28MW151A
WELL 
IR28MW155A
WELL 
IR28MW170A
WELL 
IR28MW188F
WELL 
IR28MW189F
WELL 
IR28MW201F
WELL 
IR28MW211F
WELL 
IR28MW216F
WELL 
IR28MW221B
WELL 
IR28MW255F
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SWDIV Box No(s)
CD No.

FRC Accession No.
FRC Warehouse

FRC Box No(s)

WELL 
IR28MW270A
WELL 
IR28MW272A
WELL 
IR28MW272F
WELL 
IR28MW298A
WELL 
IR28MW300F
WELL 
IR28MW309B
WELL 
IR28MW311A-R1
WELL 
IR28MW312F
WELL 
IR28MW334A
WELL 
IR28MW350F
WELL 
IR28MW353B
WELL 
IR28MW355F
WELL 
IR28MW398B
WELL 
IR28MW401B
WELL 
IR28MW406
WELL 
IR28MW407
WELL 
IR29MW57A
WELL 
IR29MW58F
WELL 
IR29MW85F
WELL 
IR33MW116A
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Doc. Control No.
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SWDIV Box No(s)
CD No.

FRC Accession No.
FRC Warehouse

FRC Box No(s)

WELL 
IR33MW62A
WELL 
IR33MW64A
WELL 
IR33MW66A
WELL 
IR33MWU5A
WELL 
IR34MW36A
WELL 
IR34MW36B
WELL 
IR36MW09A
WELL 
IR36MW11A
WELL 
IR36MW125A
WELL 
IR36MW127A
WELL 
IR36MW97A
WELL 
IR58MW25F
WELL 
IR58MW31A
WELL 
IR58MW32B
WELL 
IR58MW33B
WELL 
IR76MW13A
WELL 
PA36MW01A
WELL 
PA38MW51A
WELL 
PA50MW11A
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TRANSMITTAL OF DRAFT JANUARY TO 
MARCH 2005 FIFTH QUARTERLY/FIRST 
ANNUAL GROUNDWATER MONITORING 
REPORT (W/OUT ENCLOSURE) [PORTION 
OF THE MAILING LIST IS SENSITIVE].  
***COMMENTS:  [SEE RECORD # 873 - 
DRAFT JANUARY TO MARCH 2005 FIFTH 
QUARTERLY/FIRST ANNUAL 
GROUNDWATER MONITORING REPORT]***

NONE

03-23-2006
03-22-2006

BRAC  PMO WEST
FORMAN, K.
BCT MEMBERS
 CORRESPONDENC

E
NONE
5

N00217 /  000874
BRAC SER 
BPMOW.MA/0271

ADMIN RECORD
INFO REPOSITORY
SENSITIVE

PARCEL C
PARCEL D
PARCEL E

NAVFAC 
SOUTHWEST - BLDG. 
1
SW-20090305-1/5
IMAGED
HPNT_033

TRANSMITTAL OF ADDITIONAL RESPONSE 
TO COMMENTS AND REPLACEMENT PAGES 
FOR 1) FINAL Q18 (APRIL TO JUNE 2004) 
PARCEL B; 2) FINAL Q19 (JULY TO SEPT. 
2004) PARCEL B; & 3) FINAL Q3 (JULY TO 
SEPT. 2004) PARCELS C, D & E 
GROUNDWATER MONITORING REPORTS.  
***COMMENTS:  (ADDITIONAL RESPONSE 
TO COMMENTS ENCLOSED) [W/OUT THE 
ENCLOSED REPLACEMENT PAGES] 
{REPLACEMENT PAGES WERE INSERTED 
IN THE DOCUMENT; SEE AR #823 - FINAL 
Q18 (APRIL TO JUNE 2004); AR #831 - FINAL 
Q19 (JULY TO SEPT. 2004); AR #4161 - FINAL 
Q3 (JULY TO SEPT. 2004)}***

NONE

06-26-2006
03-31-2006

BRAC PMO WEST
FORMAN, K.
VARIOUS 
AGENCIES
 

CORRESPONDENC
E
NONE
3

N00217 /  000947
BRAC SER 
BPMOW.GB/0297

ADMIN RECORD
INFO REPOSITORY

PARCEL B
PARCEL C
PARCEL D
PARCEL E

NAVFAC 
SOUTHWEST - BLDG. 
110
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FINAL THIRD QUARTER (JULY - 
SEPTEMBER) 2004 GROUNDWATER 
SAMPLING REPORT (INCLUDES 
REPLACEMENT PAGES REVISING THE 
DATE OF 09 SEPTEMBER 2005 TO 01 
DECEMBER 2005 TO 31 MARCH 2006) 
[INCLUDES BRAC PMO WEST 
TRANSMITTAL LETTERS] {CD COPY 
ENCLOSED}.  ***COMMENTS:  (PORTION OF 
MAILING LIST IS SENSITIVE) 
[REPLACEMENT PAGES DATED 01 
DECEMBER 2005:  TABLE 1, FIGURE 5 AND 
APPENDIX A; ADDED COVER PAGE, 
RECORD OF FIELD VARIANCE TO 
APPENDIX G AND RESPONSE TO 
COMMENTS TO APPENDIX H] 
{REPLACEMENT PAGES DATED 31 MARCH 
2006: COVER PAGE, SIGNATURE PAGE AND 
TABLE 1} (SEE RECORD # 947 - BRAC PMO 
WEST TRANSMITTAL LETTER)***

CTO 0074

09-12-2005
03-31-2006

KLEINFELDER
JOHNSON, C.
BRAC PMO WEST
 

REPORT
N68711-00-D-0004
962

N00217 /  004161
BRAC SER 
BPMOW.RNA/1201 
& BRAC SER 
BPMOW.MA/1431

ADMIN RECORD
INFO REPOSITORY
SENSITIVE

BLDG 00134
BLDG 00156
BLDG 00228
BLDG 00253
BLDG 00406
BLDG 00408
BLDG 00413
BLDG 00414
BLDG 00439
PARCEL B
PARCEL C
PARCEL D
PARCEL E
PARCEL E-2
SITE 00006
SITE 00007
SITE 00018
SITE 00025
SITE 00071
WELL 
IR01MW12A
WELL 
IR02MW114A2
WELL 
IR06MW50F
WELL 
IR06MW57F
WELL IR06P54F
WELL 
IR25MW39A
WELL 
IR26MW41A
WELL 
IR28MW155A
WELL 
IR28MW311A
WELL 
IR30MW01F

CHOICE IMAGING 
SOLUTIONS
SW-20090413-5/5
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FRC Box No(s)

WELL 
PA50MW06A

DRAFT OCTOBER TO DECEMBER 2005 
QUARTERLY GROUNDWATER MONITORING 
REPORT (SEE AR #910 - BRAC 
TRANSMITTAL LETTER BY K. FORMAN)

NONE

05-02-2006
04-01-2006

CE2-
KLEINFELDER 
JOINT VENTURE
 
BRAC PMO WEST
 

REPORT
N62473-06-C-2001
250

N00217 /  000909
NONE

ADMIN RECORD
INFO REPOSITORY

PARCEL C
PARCEL D
PARCEL E

NAVFAC 
SOUTHWEST - BLDG. 
110
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DRAFT APRIL TO JUNE 2005 TWENTY-
SECOND QUARTERLY GROUNDWATER 
SAMPLING REPORT.  ***COMMENTS:  (SEE 
RECORD # 900 - BRAC TRANSMITTAL 
LETTER)***

DO 0074

04-20-2006
04-05-2006

KLEINFELDER
SRINIVASAN, L.
BRAC PMO WEST
 

REPORT
N68711-00-D-0004
200

N00217 /  000899
KLEINFELDER 
PROJECT NO. 
41330-2.10

ADMIN RECORD
INFO REPOSITORY

BLDG 00123
DRYDOCK 3
PARCEL B
PARCEL C
PARCEL D
PARCEL E
SITE 00007
WELL 
IR06MW42A
WELL 
IR06MW46A
WELL 
IR07MW19A
WELL 
IR07MW24A
WELL IR07MWS-
3
WELL 
IR10MW12A
WELL 
IR10MW13A1
WELL 
IR10MW28A
WELL 
IR10MW33A
WELL 
IR10MW59A
WELL 
IR10MW61A
WELL 
IR10MW62A
WELL 
IR10MW71A
WELL 
IR10MW76A
WELL 
IR10MW79A
WELL 
IR10MW80A

CHOICE IMAGING 
SOLUTIONS
SW-20090401-2/6
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Author
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Recipient

Doc. Control No.

Subject/Comments Classification Sites
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SWDIV Box No(s)
CD No.

FRC Accession No.
FRC Warehouse

FRC Box No(s)

WELL 
IR25EW01A
WELL 
IR26MW46A
WELL 
IR26MW47A
WELL 
IR26MW48A
WELL 
IR46MW39A
WELL 
PA24MW02A
WELL 
PA50MW01A
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SWDIV Box No(s)
CD No.

FRC Accession No.
FRC Warehouse

FRC Box No(s)

DRAFT SIXTH QUARTER APRIL TO JUNE 
2005 GROUNDWATER SAMPLING REPORT.  
***COMMENTS:  [SEE RECORD #902 - BRAC 
PMO WEST TRANSMITTAL LETTER]***

DO 0074

04-20-2006
04-17-2006

KLEINFELDER
 
BRAC PMO WEST
 REPORT

N68711-00-D-0004
802

N00217 /  000901
PROJECT NO. 
41330-2.10

ADMIN RECORD
INFO REPOSITORY

BLDG 00134
BLDG 00270
BLDG 00307
BLDG 00383
BLDG 00400
BLDG 00401
BLDG 00406
BLDG 00408
BLDG 00437
BLDG 00438
BLDG 00500
BLDG 00505
BLDG 00521
PARCEL C
PARCEL D
PARCEL E
PARCEL E-2
SITE 0009
SITE 0022
SITE 0033
SITE 0071
WELL 
IR01MW114A1
WELL 
IR02MW114A1
WELL 
IR06MW34A
WELL 
IR06MW42A
WELL 
IR06MW54F
WELL 
IR06MW55F
WELL 
IR06MW57F
WELL 
IR11MW27A

CHOICE IMAGING 
SOLUTIONS
SW-20090424-1/8
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Record Type
Contr./Guid. No.
Approx. # Pages

Prc. Date
Record Date
CTO No.
EPA Cat. #

Author Affil.
Author
Recipient Affil.
Recipient

Doc. Control No.

Subject/Comments Classification Sites

Location
SWDIV Box No(s)
CD No.

FRC Accession No.
FRC Warehouse

FRC Box No(s)

WELL 
IR36MW125A
WELL 
IR38MW02A
WELL 
IR38MW03A
WELL 
IR38MW37A
WELL 
IR38MW52A
WELL 
IR38MW62A
WELL 
IR38MW63A
WELL 
IR55MW01A
WELL 
PA16MW17A
WELL 
PA33MW37A
WELL 
PA50MW06A
WELL 
PA50MW09A
WELL 
PA50MW10A

TRANSMITTAL OF DRAFT APRIL TO JUNE 
2005 SIXTH QUARTER GROUNDWATER 
MONITORING REPORT (W/OUT 
ENCLOSURE) [PORTION OF THE MAILING 
LIST IS SENSITIVE].  ***COMMENTS:  [SEE 
RECORD # 901 - DRAFT APRIL TO JUNE 
2005 SIXTH QUARTER GROUNDWATER 
MONITORING REPORT]***

NONE

04-20-2006
04-17-2006

BRAC PMO WEST
FORMAN, K.
VARIOUS 
AGENCIES
 

CORRESPONDENC
E
NONE
3

N00217 /  000902
BRAC SER 
BPMOW.MA/0356

ADMIN RECORD
INFO REPOSITORY
SENSITIVE

PARCEL C
PARCEL D
PARCEL E

CHOICE IMAGING 
SOLUTIONS
SW-20090424-1/8
 
 

Wednesday, May 06, 2009 Page 83 of 120



UIC No.  / Rec. No.

Record Type
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Prc. Date
Record Date
CTO No.
EPA Cat. #

Author Affil.
Author
Recipient Affil.
Recipient

Doc. Control No.

Subject/Comments Classification Sites

Location
SWDIV Box No(s)
CD No.

FRC Accession No.
FRC Warehouse

FRC Box No(s)

TRANSMITTAL OF DRAFT JULY TO 
SEPTEMBER 2005 SEVENTH QUARTER 
GROUNDWATER MONITORING REPORT 
(W/OUT ENCLOSURE) [PORTION OF 
MAILING LIST IS SENSITIVE].  
***COMMENTS:  (SEE RECORD # 903 - 
DRAFT JULY TO SEPTEMBER 2005 
SEVENTH QUARTER GROUNDWATER 
MONITORING REPORT)***

NONE

04-20-2006
04-19-2006

BRAC PMO WEST
FORMAN, K.
VARIOUS 
AGENCIES
 

CORRESPONDENC
E
NONE
3

N00217 /  000904
BRAC SER 
BPMOW.RNA/0357

ADMIN RECORD
INFO REPOSITORY
SENSITIVE

PARCEL C
PARCEL D
PARCEL E

CHOICE IMAGING 
SOLUTIONS
SW-20090401-3/6
 
 

TRANSMITTAL OF DRAFT OCTOBER TO 
DECEMBER 2005 GROUNDWATER 
MONITORING REPORT (PORTION OF THE 
MAILING LIST IS CONFIDENTIAL) [SEE AR 
#909 - DRAFT OCTOBER TO DECEMBER 
2005 GROUNDWATER MONITORING 
REPORT)

NONE

05-02-2006
04-27-2006

BRAC PMO WEST
K. FORMAN
BCT MEMBERS
 CORRESPONDENC

E
NONE
2

N00217 /  000910
BRAC SER 
BPMOW.KF\0394

ADMIN RECORD
INFO REPOSITORY
SENSITIVE

PARCEL C
PARCEL D
PARCEL E

NAVFAC 
SOUTHWEST - BLDG. 
110
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Prc. Date
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FRC Warehouse

FRC Box No(s)

DRAFT JULY TO SEPTEMBER 2005 
SEVENTH QUARTER GROUNDWATER 
MONITORING REPORT (INCLUDES 
REPLACEMENT REVISING THE DATE FROM 
19 APRIL 2006 TO 01 MAY 2006) 
[REPLACEMENT PAGES ISSUED ON 01 MAY 
2006 INCLUDE: COVER PAGE AND TABLE 
1].  ***COMMENTS:  [SEE RECORD # 904 - 
BRAC TRANSMITTAL LETTER]***

DO 0074

04-20-2006
05-01-2006

KLEINFELDER
SRINIVASAN, L.
BRAC PMO WEST
 

REPORT
N68711-00-D-0004
1500

N00217 /  000903
KLEINFELDER 
PROJECT NO. 
41330-2.10

ADMIN RECORD
INFO REPOSITORY

BLDG 00134
BLDG 00270
BLDG 00400
BLDG 00401
BLDG 00402
BLDG 00406
BLDG 00408
BLDG 00437
BLDG 00438
DRYDOCK 2
DRYDOCK 4
PARCEL B
PARCEL C
PARCEL D
PARCEL E
PARCEL E-2
WELL 
IR01MW02B
WELL 
IR01MW42A
WELL 
IR01MWLF4A
WELL 
IR02MW114A1
WELL 
IR02MW179A
WELL 
IR06MW34A
WELL 
IR06MW42A
WELL 
IR06MW54F
WELL 
IR06MW55F
WELL 
IR06MW56F
WELL 
IR06MW58F

CHOICE IMAGING 
SOLUTIONS
SW-20090401-3/6
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WELL IR07MWS-
2
WELL 
IR09MW45F
WELL 
IR09MW62A
WELL IR09PPY1
WELL 
IR12MW11A
WELL 
IR17MW12A
WELL 
IR25MW62F
WELL 
IR28MW155A
WELL 
IR29MW59F
WELL 
IR38MW02A
WELL 
IR38MW03A
WELL 
IR58MW34A
WELL 
IR71MW12B
WELL 
IR76MW13A
WELL 
PA50MW09A

TRANSMITTAL OF REVISED FINAL FOURTH 
QUARTER (OCTOBER - DECEMBER) 2004 
GROUNDWATER SAMPLING REPORT (SEE 
AR #916 - REVISED FINAL FOURTH 
QUARTER REPORT)

NONE

05-31-2006
05-08-2006

BRAC PMO WEST
FORMAN, K.
VARIOUS 
AGENCIES
 

CORRESPONDENC
E
NONE
2

N00217 /  000917
BRAC SER 
BPMOW.PB/0413

ADMIN RECORD
INFO REPOSITORY

PARCEL C
PARCEL D
PARCEL E

CHOICE IMAGING 
SOLUTIONS
SW-20090401-3/6
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25 MAY 2006 RESTORATION ADVISORY 
BOARD (RAB) MEETING MINUTES 
(INCLUDES LIST OF ATTENDEES AND 
ACTION ITEMS)

CTO 0016

10-31-2006
05-25-2006

BARAJAS & 
ASSOCIATES, INC.
SARAVANAN, V.
NAVFAC - 
SOUTHWEST
 

MINUTES
N68711-03-D-5106
14

N00217 /  001015
BAI.TC.016.00027

ADMIN RECORD
INFO REPOSITORY

BLDG 00813
PARCEL B
PARCEL C
PARCEL D
PARCEL E
SITE 00007
SITE 00018

CHOICE IMAGING 
SOLUTIONS
SW-20090424-2/8
 
 

FINAL MONTHLY LANDFILL GAS 
MONITORING REPORT FOR MARCH 2006, 
POST REMOVAL ACTION, INDUSTRIAL 
LANDFILL (INCLUDES REPLACEMENT 
PAGES CONVERTING DRAFT DATED 26 
APRIL 2006 TO FINAL) [CD COPY 
ENCLOSED].  ***COMMENTS:  {SEE RECORD 
# 908 AND 951 - BRAC TRANSMITTAL 
LETTERS} [REPLACEMENT PAGES DATED 
08 JUNE 2006: COVER PAGE, SIGNATURE 
PAGE, PAGES I, II, 5, 6, AND 13 TO 16]***

CTO 0013

04-27-2006
06-08-2006

INNOVATIVE 
TECHNICAL 
SOLUTIONS
SCHOLLARD, J.
BRAC PMO WEST
 

REPORT
N68711-02-D-8213
61

N00217 /  000905
02-125-15-0076

ADMIN RECORD
INFO REPOSITORY

BLDG 00830
PARCEL D
PARCEL E
PARCEL E-2

CHOICE IMAGING 
SOLUTIONS
SW-20090401-3/6
 
 

22 JUNE 2006 RESTORATION ADVISORY 
BOARD (RAB) MEETING MINUTES 
(INCLUDES LIST OF ATTENDEES AND 
ACTION ITEMS)

CTO 0016

10-31-2006
06-22-2006

BARAJAS & 
ASSOCIATES, INC.
 
NAVFAC - 
SOUTHWEST
 

MINUTES
N68711-03-D-5106
12

N00217 /  001017
BAI.TC.016.00029

ADMIN RECORD
INFO REPOSITORY

BLDG 00123
BLDG 00813
BLDG 00815
PARCEL B
PARCEL C
PARCEL D
SITE 00010
SITE 00026

CHOICE IMAGING 
SOLUTIONS
SW-20090424-2/8
 
 

27 JULY 2006 RESTORATION ADVISORY 
BOARD (RAB) MEETING MINUTES 
(INCLUDES LIST OF ATTENDEES AND 
ACTION ITEMS)

CTO 0016

10-31-2006
07-27-2006

BARAJAS & 
ASSOCIATES, INC.
 
NAVFAC - 
SOUTHWEST
 

MINUTES
N68711-03-D-5106
13

N00217 /  001019
BAI.TC.016.00031

ADMIN RECORD
INFO REPOSITORY

BLDG 00142
BLDG 00157
BLDG 00813
PARCEL A
PARCEL B
PARCEL D
PARCEL E-2
SITE 00002
SITE 00007
SITE 00018

CHOICE IMAGING 
SOLUTIONS
SW-20090424-2/8
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QUARTERLY GROUNDWATER (GW) 
MONITORING REPORT, OCTOBER-
DECEMBER 2005, REVISION 1 (SEE AR # 
990 - BRAC PMO WEST TRANSMITTAL AND 
AR # 909 - DRAFT QUARTERLY GW 
MONITORING REPORT].  ***COMMENTS:  
REVISION 1 IS THE FINAL VERSION TO 
DRAFT, DATED 01 APRIL 2006, AS PER RPM, 
M. WALDEN ON 09/07/06***

NONE

09-07-2006
08-01-2006

CE2 - 
KLEINFELDER
E. KILDUFF
BRAC PMO WEST
 

REPORT
N62473-06-C-2001
950

N00217 /  000991
NONE

ADMIN RECORD
INFO REPOSITORY

PARCEL C
PARCEL D
PARCEL E

NAVFAC 
SOUTHWEST - BLDG. 
110
 
 
 

24 AUGUST 2006 RESTORATION ADVISORY 
BOARD (RAB) MEETING MINUTES 
(INCLUDES LIST OF ATTENDEES AND 
ACTION ITEMS)

CTO 0016

10-31-2006
08-24-2006

BARAJAS & 
ASSOCIATES, INC.
 
NAVFAC - 
SOUTHWEST
 

MINUTES
N68711-03-D-5106
11

N00217 /  001021
BAI.TC.016.00036

ADMIN RECORD
INFO REPOSITORY

PARCEL B
PARCEL C
PARCEL D
PARCEL E
PARCEL E-2
PARCEL F

CHOICE IMAGING 
SOLUTIONS
SW-20090424-2/8
 
 

TRANSMITTAL OF QUARTERLY 
GROUNDWATER (GW) MONITORING 
REPORT, OCTOBER-DECEMBER 2005, 
REVISION 1 (SEE AR # 991 - GW 
MONITORING REPORT)

NONE

09-07-2006
08-31-2006

BRAC PMO WEST
K. FORMAN
VARIOUS 
AGENCIES
 

CORRESPONDENC
E
NONE
2

N00217 /  000990
BRAC SER 
BPMOW.MLW/0726

ADMIN RECORD
INFO REPOSITORY
SENSITIVE

PARCEL C
PARCEL D
PARCEL E

NAVFAC 
SOUTHWEST - BLDG. 
1
 
 
 

TRANSMITTAL OF QUARTERLY 
GROUNDWATER MONITORING REPORT, 
JANUARY - MARCH 2006 AND ANNUAL 
REPORT (W/OUT ENCLOSURE) [PORTION 
OF MAILING LIST IS SENSITIVE].  
***COMMENTS:  {SEE RECORD # 1000 - 
QUARTERLY GROUNDWATER MONITORING 
REPORT, REVISION 1; QUARTERLY 
REPORT WAS DATED 01 AUGUST 2006 
CONVERTED TO REVISION 1}***

NONE

09-28-2006
09-27-2006

BRAC PMO WEST
FORMAN, K.
VARIOUS 
AGENCIES
 

CORRESPONDENC
E
NONE
4

N00217 /  000999
BRAC SER 
BPMOW.MLW/0806

ADMIN RECORD
INFO REPOSITORY
SENSITIVE

PARCEL C
PARCEL D
PARCEL E

CHOICE IMAGING 
SOLUTIONS
SW-20090313-3/7
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REVISED FINAL FOURTH QUARTER 
(OCTOBER - DECEMBER) 2004 
GROUNDWATER SAMPLING REPORT 
(INCLUDES REPLACEMENT PAGES 
REVISING THE DATE OF 28 APRIL 2006 TO 
29 SEPTEMBER 2006 AND CD COPY) [***SEE 
COMMENTS].  ***COMMENTS:  
[REPLACEMENT PAGES ISSUED ON 14 
DECEMBER 2005 INCLUDE: CD, COVER 
PAGE, SIGNATURE PAGE, AND APPENDIX B] 
{SEE RECORD # 4181 - FINAL FOURTH 
QUARTER REPORT, AND RECORD # 917 
AND # 1458  - BRAC PMO WEST 
TRANSMITTAL LETTERS]***

DO 0074

05-31-2006
09-29-2006

KLEINFELDER
 
BRAC PMO WEST
 REPORT

N68711-00-D-0004
400

N00217 /  000916
PROJECT NO. 
41330-2.10

ADMIN RECORD
INFO REPOSITORY

PARCEL C
PARCEL D
PARCEL E

CHOICE IMAGING 
SOLUTIONS
SW-20090401-3/6
 
 

TRANSMITTAL OF REPLACEMENT PAGES 
REVISING THE DATE ON THE FINAL 
FOURTH QUARTER (OCTOBER-DECEMBER) 
2004 GROUNDWATER SAMPLING REPORT 
(W/OUT ENCLOSURE) [REPLACEMENT 
PAGES WERE INSERTED IN THE 
DOCUMENT] {PORTION OF THE MAILING 
LIST IS SENSITIVE}.  ***COMMENTS:  (SEE 
RECORD # 916 - FINAL FOURTH QUARTER 
(OCTOBER-DECEMBER) 2004 
GROUNDWATER SAMPLING REPORT) 
[COVER PAGE OF THE REVISED FINAL WAS 
REPLACED TO INDICATE "FINAL."]***

NONE

11-06-2008
09-29-2006

BRAC PMO WEST
FORMAN, K.
VARIOUS 
AGENCIES
 

CORRESPONDENC
E
NONE
3

N00217 /  001458
BRAC SER 
BPMOW.MLW/0819

ADMIN RECORD
SENSITIVE

PARCEL C
PARCEL D
PARCEL E

CHOICE IMAGING 
SOLUTIONS
SW-20090401-5/6
 
 

PARCELS C, D, & E QUARTERLY 
GROUNDWATER MONITORING REPORT, 
APRIL - JUNE 2006, REVISION 0 (FOLDERS 
1 - 2 OF 2) [CD COPY ENCLOSED] {SEE AR 
#1055 - BRAC PMO WEST TRANSMITTAL 
LETTER BY K. FORMAN}

NONE

11-30-2006
10-01-2006

CE2-KLEINFELDER
E. KILDUFF
BRAC PMO WEST
 

REPORT
N62473-06-C-2001
1000

N00217 /  001056
NONE

ADMIN RECORD
INFO REPOSITORY

PARCEL C
PARCEL D
PARCEL E

NAVFAC 
SOUTHWEST - BLDG. 
110
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FINAL JANUARY TO MARCH 2005, TWENTY-
FIRST QUARTERLY GROUNDWATER 
SAMPLING REPORT.  ***COMMENTS:  (SEE 
RECORD # 1003 - BRAC TRANSMITTAL 
LETTER)***

DO 0074

10-10-2006
10-06-2006

KLEINFELDER
SRINIVASAN, L.
BRAC PMO WEST
 

REPORT
N68711-00-D-0004
500

N00217 /  001004
KLEINFELDER 
PROJECT NO. 
41330-2.10

ADMIN RECORD
INFO REPOSITORY

BLDG 00123
BLDG 00134
PARCEL B
PARCEL C
PARCEL D
PARCEL E
SITE 00007
WELL 
IR06MW42A
WELL 
IR06MW46A
WELL 
IR07MW19A
WELL 
IR07MW23A
WELL 
IR07MW24A
WELL 
IR07MW25A
WELL 
IR07MWMW5-4
WELL 
IR07MWWS-3
WELL 
IR10MW12A
WELL 
IR10MW13A1
WELL 
IR10MW28A
WELL 
IR10MW33A
WELL 
IR10MW61A
WELL 
IR10MW62A
WELL 
IR10MW71A
WELL 
IR10MW74A

CHOICE IMAGING 
SOLUTIONS
SW-20090401-3/6
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FRC Warehouse
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WELL 
IR10MW76A
WELL 
IR10MW79A
WELL 
IR10MW80A
WELL 
IR23MW14A
WELL 
IR25EW01A
WELL 
IR25MW37A
WELL 
IR25MW63A2
WELL 
IR26MW41A
WELL 
IR26MW47A
WELL 
IR46MW37A
WELL 
IR46MW40A
WELL 
IR46MW42A
WELL 
IR46MW47A
WELL 
IR46MW48A
WELL 
IR60MW04A
WELL IRMW39A
WELL 
PA24MW02A
WELL 
PA50MW01A
WELL 
UT03MW11A
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FRC Accession No.
FRC Warehouse

FRC Box No(s)

TRANSMITTAL OF FINAL (APRIL - JUNE) 
2005, SIXTH QUARTER GROUNDWATER 
MONITORING REPORT, PARCELS C, D, AND 
E (W/OUT ENCLOSURE) [PORTION OF THE 
MAILING LIST IS SENSITIVE].  
***COMMENTS:  [SEE RECORD # 1011 - 
FINAL MONITORING REPORT]***

NONE

10-26-2006
10-11-2006

BRAC PMO WEST
FORMAN, K.
VARIOUS 
AGENCIES
 

CORRESPONDENC
E
NONE
2

N00217 /  001010
BRAC SER 
BPMOW.MLW/0046

ADMIN RECORD
INFO REPOSITORY
SENSITIVE

PARCEL C
PARCEL D
PARCEL E

CHOICE IMAGING 
SOLUTIONS
SW-20090424-1/8
 
 

FINAL (APRIL - JUNE) 2005, SIXTH QUARTER 
GROUNDWATER MONITORING REPORT 
(CD COPY ENCLOSED).  ***COMMENTS:  {AS 
PER M. WALDEN ON 26 OCTOBER 2006, 
THE WORD SAMPLING IN THE TITLE IS A 
TYPO, IT SHOULD HAVE BEEN 
MONITORING} [SEE RECORD # 1010 - BRAC 
PMO WEST TRANSMITTAL LETTER]***

DO 0074

10-26-2006
10-11-2006

KLEINFELDER
SRINIVASAN, L.
BRAC PMO WEST
 REPORT

N68711-00-D-0004
1000

N00217 /  001011
PROJECT NO. 
41330-2.10

ADMIN RECORD
INFO REPOSITORY

PARCEL C
PARCEL D
PARCEL E

CHOICE IMAGING 
SOLUTIONS
SW-20090424-2/8
 
 

TRANSMITTAL OF FINAL (JULY - 
SEPTEMBER) 2005, SEVENTH QUARTER 
GROUNDWATER MONITORING REPORT, 
PARCELS C, D, AND E (W/OUT ENCLOSURE) 
[PORTION OF THE MAILING LIST IS 
SENSITIVE].  ***COMMENTS:  [AS PER M. 
WALDEN ON 26 OCTOBER 2006, THE 
ENCLOSURE DATE IS INCORRECTLY 
TYPED, INSTEAD OF APRIL TO JUNE 2005, 
IT IS SUPPOSED TO BE JULY TO 
SEPTEMBER 2005] {SEE RECORD # 1013 - 
FINAL REPORT}***

NONE

10-26-2006
10-17-2006

BRAC PMO WEST
FORMAN, K.
VARIOUS 
AGENCIES
 

CORRESPONDENC
E
NONE
2

N00217 /  001012
BRAC SER 
BPMOW.MLW/0047

ADMIN RECORD
INFO REPOSITORY
SENSITIVE

PARCEL C
PARCEL D
PARCEL E

CHOICE IMAGING 
SOLUTIONS
SW-20090424-2/8
 
 

FINAL JULY TO SEPTEMBER 2005, SEVENTH 
QUARTER, GROUNDWATER MONITORING 
REPORT (CD COPY ENCLOSED) {SEE 
COMMENTS}.  ***COMMENTS:  (AS PER M. 
WALDEN ON 26 OCTOBER 2006, THE WORD 
SAMPLING IN THE TITLE IS A TYPO, IT 
SHOULD HAVE BEEN MONITORING) [SEE 
RECORD # 1012 - BRAC PMO WEST 
TRANSMITTAL LETTER]***

DO 0074

10-26-2006
10-17-2006

KLEINFELDER
SRINIVASAN, L.
BRAC PMO WEST
 

REPORT
N68711-00-D-0004
3966

N00217 /  001013
KLEINFELDER 
PROJECT NO. 
41330-2.10

ADMIN RECORD
INFO REPOSITORY

PARCEL C
PARCEL D
PARCEL E
PARCEL E-2

CHOICE IMAGING 
SOLUTIONS
SW-20090401-3/6
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Subject/Comments Classification Sites

Location
SWDIV Box No(s)
CD No.

FRC Accession No.
FRC Warehouse

FRC Box No(s)

AIR MONITORING PLAN (AMP), BASE-WIDE 
STORM DRAIN AND SANITARY SEWER 
REMOVALCTO 0006

11-02-2006
10-23-2006

TETRA TECH EC 
INC.
DOUGHERTY, W.
BRAC PMO WEST
 

REPORT
N62473-06-D-2201
15

N00217 /  001028
ECSD-RACIV-07-
0006

ADMIN RECORD
INFO REPOSITORY

PARCEL B
PARCEL C
PARCEL D
PARCEL E
PARCEL E-2
PARCEL F

CHOICE IMAGING 
SOLUTIONS
SW-20090424-2/8
 
 

TRANSMITTAL OF THE FINAL JANUARY TO 
MARCH 2005 FIFTH QUARTERLY/FIRST 
ANNUAL GROUNDWATER MONITORING 
REPORT, VOLUMES I - II OF II (W/OUT 
ENCLOSURE).  ***COMMENTS:  [SEE 
RECORD # 1066 - FINAL ANNUAL 
GROUNDWATER SAMPLING REPORT]***

NONE

12-20-2006
11-17-2006

BRAC PMO WEST
FORMAN, K.
VARIOUS 
AGENCIES
 

CORRESPONDENC
E
NONE
4

N00217 /  001065
BRAC SER 
BPMOW.MLW/0139

ADMIN RECORD
INFO REPOSITORY

PARCEL C
PARCEL D
PARCEL E

CHOICE IMAGING 
SOLUTIONS
SW-20090424-3/8
 
 

FINAL JANUARY TO MARCH 2005, FIFTH 
QUARTERLY/FIRST ANNUAL 
GROUNDWATER SAMPLING REPORT, 
VOLUMES I - II OF II, FOLDERS 1 - 6 OF 6 (CD 
COPY ENCLOSED).  ***COMMENTS:  [SEE 
RECORD # 1065 - BRAC TRANSMITTAL 
LETTER]***

DO 0074

12-20-2006
11-17-2006

KLEINFELDER
SRINIVASAN, L.
BRAC PMO WEST
 

REPORT
N68711-00-D-0004
6000

N00217 /  001066
NONE

ADMIN RECORD
INFO REPOSITORY

BLDG 00231
BLDG 00251
BLDG 00253
BLDG 00272
BLDG 00406
PARCEL C
PARCEL D
PARCEL E
PARCEL E-2
SITE 00028

CHOICE IMAGING 
SOLUTIONS
SW-20090424-3/8
 
 

TRANSMITTAL OF PARCELS C, D, & E 
QUARTERLY GROUNDWATER MONITORING 
REPORT, APRIL - JUNE 2006, REVISION 0 
(W/OUT ENCLOSURE) [PORTION OF THE 
MAILING LIST IS SENSITIVE] {SEE AR #1056 - 
GW MONITORING REPORT}

NONE

11-30-2006
11-21-2006

BRAC PMO WEST
K. FORMAN
VARIOUS 
AGENCIES
 

CORRESPONDENC
E
NONE
2

N00217 /  001055
BRAC SER 
BPMOW.MLW/0125

ADMIN RECORD
INFO REPOSITORY
SENSITIVE

PARCEL C
PARCEL D
PARCEL E

NAVFAC 
SOUTHWEST - BLDG. 
110
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Record Type
Contr./Guid. No.
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Prc. Date
Record Date
CTO No.
EPA Cat. #

Author Affil.
Author
Recipient Affil.
Recipient

Doc. Control No.

Subject/Comments Classification Sites

Location
SWDIV Box No(s)
CD No.

FRC Accession No.
FRC Warehouse

FRC Box No(s)

FINAL MONTHLY LANDFILL GAS 
MONITORING REPORT FOR SEPTEMBER 
2006, POST-REMOVAL ACTION, INDUSTRIAL 
LANDFILL {CD COPY ENCLOSED} 
(INCLUDES REPLACEMENT PAGES 
CONVERTING THE DRAFT DATED 01 
NOVEMBER 2006 TO FINAL) {SEE 
COMMENTS}.  ***COMMENTS:  [SEE 
RECORD # 1031 AND RECORD # 1077 - 
BRAC TRANSMITTAL LETTERS] 
(REPLACEMENT PAGES ISSUED ON 19 
DECEMBER 2006: COVER PAGES, TABLE OF 
CONTENTS, PAGES 10 THROUGH 14, AND 
FIGURES 12 THROUGH 14)***

CTO 0013

11-06-2006
12-19-2006

INNOVATIVE 
TECHNICAL 
SOLUTIONS, INC.
SCHOLLARD, J.
BRAC PMO WEST
 

REPORT
N68711-02-D-8213
58

N00217 /  001034
02.125.15.0096

ADMIN RECORD
INFO REPOSITORY

BLDG 00830
PARCEL D
PARCEL E
PARCEL E-2
SITE 00001
SITE 00021
WELL 
IR74MW01A

CHOICE IMAGING 
SOLUTIONS
SW-20090313-4/7
 
 

DRAFT FINAL STATUS SURVEY RESULTS.  
***COMMENTS:  [SEE RECORD # 1074 - 
BRAC PMO WEST TRANSMITTAL LETTER] 
TRANSMITTAL / DELIVERABLE RECEIPT 
CONTRACT NUMBER: N62473-06-D-2201***

CTO 0006

12-27-2006
12-22-2006

TETRA TECH EC, 
INC.
AHLERSMEYER, R.
BRAC PMO WEST
 

REPORT
N68711-98-D-5713
100

N00217 /  001075
ECSD-RACIV-07-
0267

ADMIN RECORD
INFO REPOSITORY

BLDG 00819
PARCEL D

CHOICE IMAGING 
SOLUTIONS
SW-20090424-4/8
 
 

TRANSMITTAL OF PARCELS C, D, AND E 
QUARTERLY GROUNDWATER MONITORING 
REPORT, JULY-SEPTEMBER 2006, 
REVISION 0 (W/OUT ENCLOSURE) [SEE AR 
#4192 - PARCELS C, D, AND E QUARTERLY 
GROUNDWATER MONITORING REPORT]

NONE

03-21-2007
01-31-2007

BRAC PMO WEST
K. FORMAN
VARIOUS 
AGENCIES
 

CORRESPONDENC
E
NONE
2

N00217 /  004191
BRAC SER 
BPMOW.MLW/0312

ADMIN RECORD
INFO REPOSITORY

PARCEL C
PARCEL D
PARCEL E

NAVFAC 
SOUTHWEST - BLDG. 
1
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Prc. Date
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CTO No.
EPA Cat. #

Author Affil.
Author
Recipient Affil.
Recipient

Doc. Control No.

Subject/Comments Classification Sites

Location
SWDIV Box No(s)
CD No.

FRC Accession No.
FRC Warehouse

FRC Box No(s)

QUARTERLY GROUNDWATER MONITORING 
REPORT AND ANNUAL REPORT, JANUARY - 
MARCH 2006, REVISION 1 (INCLUDES 
REPLACEMENT PAGES CONVERTING 
REPORT DATED 01 AUGUST 2006 TO 
REVISION 1).  ***COMMENTS:  
[REPLACEMENT PAGES ISSUED ON 01 
MARCH 2007 INCLUDE: CD COPY, COVER 
PAGE, SIGNATURE PAGE, LIST OF 
APPENDICES (PAGE III), SECTIONS 4.3, 4.4, 
TABLES 1-1, 4-2, 4-3, 4-4, 4-5, 4-6, PLATES 2 
AND 5, APPENDIX B AND K, AND INSERTED 
APPENDIX L AND M] {PER CONTRACTOR N. 
COOK FROM CET CORP. ON 09 AUGUST 
2007 ONLY ORIGINAL DOC HAD TO BE 
PRESENTED IN VOLUMES BECAUSE OF 
DATA IN APPENDIX  F, REVISED VERSION 1 
DOESN'T HAVE VOLUMES} (SEE RECORD # 
4232 - BRAC PMO WEST TRANSMITTAL 
LETTER)***

NONE

09-28-2006
03-01-2007

CE2 - 
KLEINFELDER
KILDUFF, E.
BRAC PMO WEST
 

REPORT
N62473-06-C-2001
3000

N00217 /  001000
NONE

ADMIN RECORD
INFO REPOSITORY

PARCEL C
PARCEL D
PARCEL E

CHOICE IMAGING 
SOLUTIONS
SW-20090313-4/7
 
 

FINAL MONTHLY LANDFILL GAS 
MONITORING REPORT DECEMBER 2006 
POST REMOVAL ACTION INDUSTRIAL 
LANDFILL (INCLUDES REPLACEMENT 
PAGES CONVERTING DRAFT DATED 31 
JANUARY 2007 TO FINAL, AND CD COPY] 
{***SEE COMMENTS.}.  ***COMMENTS:  
REPLACEMENT PAGES ISSUED ON 19 
MARCH 2007: COVER PAGE, CD, 
SIGNATURE PAGE, TOC, PAGES 5 
THROUGH 18, ADDED 19, FIGURES 6 
THROUGH 13 AND ADDED 14. [SEE RECORD 
# 1085 AND RECORD # 1396 - BRAC 
TRANSMITTAL LETTERS]***

CTO 0013

06-25-2007
03-19-2007

INNOVATIVE 
TECHNICAL 
SOLUTIONS, INC.
SCHOOLARD, J.
BRAC PMO WEST
 

REPORT
N68711-02-D-8213
50

N00217 /  004229
02.125.15.0100

ADMIN RECORD
INFO REPOSITORY

BLDG 00830
PARCEL D
PARCEL E
PARCEL E-2
SITE 00001
SITE 00021
WELL 
IR74MW01A

CHOICE IMAGING 
SOLUTIONS
SW-20090424-6/8
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Contr./Guid. No.
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Prc. Date
Record Date
CTO No.
EPA Cat. #

Author Affil.
Author
Recipient Affil.
Recipient

Doc. Control No.

Subject/Comments Classification Sites

Location
SWDIV Box No(s)
CD No.

FRC Accession No.
FRC Warehouse

FRC Box No(s)

TRANSMITTAL OF REPLACEMENT PAGES 
CONVERTING REVISION 0 DATED 1 
AUGUST 2006 TO REVISION 1, QUARTERLY 
GROUNDWATER MONITORING REPORT 
(JANUARY-MARCH 2006) {PORTION OF 
MAILING LIST IS SENSITIVE} (W/OUT 
ENCLOSURE) {SEE COMMENTS}.  
***COMMENTS:  [SEE AR #1000 - 
QUARTERLY GROUNDWATER MONITORING 
REPORT] (REPLACEMENT PAGES WERE 
INSERTED IN THE DOCUMENT)***

NONE

08-31-2007
03-30-2007

BRAC PMO WEST
FORMAN, K.
VARIOUS 
AGENCIES
 

CORRESPONDENC
E
NONE
2

N00217 /  004232
BRAC SER 
BPMOW.MLW/0425

ADMIN RECORD
INFO REPOSITORY

PARCEL C
PARCEL D
PARCEL E

NAVFAC 
SOUTHWEST - BLDG. 
1
 
 
 

FINAL PARCEL D BARGE SURVEY WORK 
INSTRUCTION

00070

05-10-2007
04-20-2007

TETRA TECH EC, 
INC.
 
NAVFAC - 
SOUTHWEST
 

REPORT
N44255-01-D-2000 
(RAC 3)
3

N00217 /  004221
TTPB-RAC3-07-0234

ADMIN RECORD
INFO REPOSITORY

PARCEL D NAVFAC 
SOUTHWEST - BLDG. 
1
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Record Type
Contr./Guid. No.
Approx. # Pages

Prc. Date
Record Date
CTO No.
EPA Cat. #

Author Affil.
Author
Recipient Affil.
Recipient

Doc. Control No.

Subject/Comments Classification Sites

Location
SWDIV Box No(s)
CD No.

FRC Accession No.
FRC Warehouse

FRC Box No(s)

QUARTERLY GROUNDWATER MONITORING 
REPORT, JULY-SEPTEMBER 2006, 
REVISION 1 [INCLUDES REPLACEMENT 
PAGES CONVERTING REVISION 0 DATED 01 
JANUARY 2007 TO REVISION 1, AND CD 
COPY] {***SEE COMMENTS}.  
***COMMENTS:  {REPLACEMENT PAGES 
ISSUED ON 05/01/2007 INCLUDE COVER 
PAGE, SIGNATURE PAGE, LIST OF TABLES, 
FIGURES AND APPENDICES (TOC), TABLE 1-
1, TABLE 4-1(PAGES 3-4,5-6), TABLE 4-2, 
TABLE 4-3 (PAGES 3-4,7-8), TABLE 4-4 
(PAGES 3-4,7-8), TABLE 4-5 (PAGES 3-4,7-8), 
TABLE 4-6, PLATE 2, PLATE 3, PLATE 4, 
APPENDIX B, APPENDIX C (REPLACEMENT 
PAGES), APPENDIX I, INSERTED APPENDIX 
J, APPENDIX K} [SEE RECORD # 1082 - BRAC 
PMO WEST TRANSMITTAL LETTER]***

NONE

03-21-2007
05-01-2007

CE2-
KLEINFELDER 
JOINT VENTURE
KILDUFF, E.
BRAC PMO WEST
 

REPORT
N62473-06-C-2001
4000

N00217 /  004192
NONE

ADMIN RECORD
INFO REPOSITORY

BLDG 00134
BLDG 00211
BLDG 00231
BLDG 00251
BLDG 00253
BLDG 00272
BLDG 00281
BLDG 0058
BLDG 00600
PARCEL C
PARCEL D
PARCEL E
PARCEL E-2
SITE 00001
SITE 00002
SITE 00003
SITE 00006
SITE 00009
SITE 00012
SITE 00025
SITE 00033
SITE 00036
SITE 00056
SITE 00072
WELL IR09PPY1
WELL 
IR12MW21A
WELL 
IR28MW151A
WELL 
IR33MW61A
WELL 
IR39MW21A
WELL 
PA36MW08A

CHOICE IMAGING 
SOLUTIONS
SW-20090424-6/8
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Record Type
Contr./Guid. No.
Approx. # Pages

Prc. Date
Record Date
CTO No.
EPA Cat. #

Author Affil.
Author
Recipient Affil.
Recipient

Doc. Control No.

Subject/Comments Classification Sites

Location
SWDIV Box No(s)
CD No.

FRC Accession No.
FRC Warehouse

FRC Box No(s)

QUARTERLY GROUNDWATER MONITORING 
REPORT (JANUARY - MARCH 2007) AND 
ANNUAL REPORT PARCELS C, D, E, AND E-
2, REVISION 1 (CD COPY ENCLOSED) [SEE 
AR # 1231 - BRAC TRANSMITTAL LETTER].  
***COMMENTS:  {INCLUDES REPLACEMENT 
PAGES CONVERTING THE DOCUMENT 
DATED 06/01/2007 TO REVISION 1} 
(REPLACEMENT PAGES ISSUED ON 
11/01/2007 INCLUDE CD, COVER PAGE, 
SIGNATURE PAGE, TABLE OF CONTENTS, 
LIST OF APPENDICES, PAGES III & IV, 
SECTION 4.0, TABLE 4-7 & 4-8, FIGURES 4-1 
& 4-2, INSERTED APPENDICES K, L, AND 
M)***

NONE

07-12-2007
06-01-2007

CE2 
KLEINFELDER - 
PLEASANTON
B. RUCKER
NAVFAC - 
SOUTHWEST 
DIVISION
 

REPORT
N62473-07-C-3001
2200

N00217 /  001100
CEKA-3001-0000-
0002

ADMIN RECORD
INFO REPOSITORY

PARCEL C
PARCEL D
PARCEL E
PARCEL E-2

NAVFAC 
SOUTHWEST - BLDG. 
110
 
 
 

TRANSMITTAL OF QUARTERLY 
GROUNDWATER MONITORING REPORT 
(JANUARY - MARCH 2007) AND ANNUAL 
REPORT {PORTION OF MAILING LIST IS 
SENSITIVE} (W/OUT ENCLOSURE) [SEE AR 
# 1100 - QUARTERLY GROUNDWATER 
MONITORING REPORT (JANUARY - MARCH 
2007) AND ANNUAL REPORT]

NONE

07-12-2007
06-03-2007

BRAC PMO WEST
K. FORMAN
VARIOUS 
AGENCIES
 

CORRESPONDENC
E
NONE
2

N00217 /  001099
BRAC SER 
BPMOW.MLW/0663

ADMIN RECORD
INFO REPOSITORY
SENSITIVE

PARCEL C
PARCEL D
PARCEL E
PARCEL E-2

NAVFAC 
SOUTHWEST - BLDG. 
110
 
 
 

TRANSMITTAL OF REPLACEMENT PAGES 
CONVERTING REVISION 0 TO REVISION 1 
FOR PARCELS C, D, AND E QUARTERLY 
GROUNDWATER MONITORING REPORT, 
JULY-SEPTEMBER 2006 (W/OUT 
ENCLOSURE) [PORTION OF THE 
DOCUMENT IS SENSITIVE].  ***COMMENTS:  
[SEE RECORD # 4192 - QUARTERLY 
GROUNDWATER MONITORING REPORT]***

NONE

06-21-2007
06-07-2007

BRAC PMO WEST
FORMAN, K.
VARIOUS 
AGENCIES
 

CORRESPONDENC
E
NONE
2

N00217 /  001082
BRAC SER 
BPMOW.MLW/0599

ADMIN RECORD
INFO REPOSITORY
SENSITIVE

PARCEL C
PARCEL D
PARCEL E

CHOICE IMAGING 
SOLUTIONS
SW-20090424-4/8
 
 

FINAL DESIGN PLAN STORM DRAIN AND 
SANITARY SEWER REMOVAL (CD COPY 
ENCLOSED) [INCLUDES REPLACEMENT 
PAGES CONVERTING DRAFT DATED 22 
JUNE 2007 TO FINAL] {SEE AR # 1116 - BRAC 
PMOW TRANSMITTAL LETTER BY K. 
FORMAN}.  ***COMMENTS:  (REPLACEMENT 
PAGES ISSUED ON 2 AUGUST 2007: COVER 
PAGE, SPINE, AND SIGNATURE PAGE)***

00070

06-28-2007
06-22-2007

TETRA TECH EC, 
INC.
W. DOUGHERTY
BRAC PMO WEST
 

REPORT
N44255-01-D-2000
75

N00217 /  004231
ECSD-2000-0070-
0001

ADMIN RECORD
INFO REPOSITORY

017
018
019
027
PARCEL D

NAVFAC 
SOUTHWEST - BLDG. 
110
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Record Type
Contr./Guid. No.
Approx. # Pages

Prc. Date
Record Date
CTO No.
EPA Cat. #

Author Affil.
Author
Recipient Affil.
Recipient

Doc. Control No.

Subject/Comments Classification Sites

Location
SWDIV Box No(s)
CD No.

FRC Accession No.
FRC Warehouse

FRC Box No(s)

TRANSMITTAL OF THE DRAFT FINAL 
REVISED FEASIBILITY STUDY (W/OUT 
ENCLOSURE) {PORTION OF MAILING LIST IS 
SENSITIVE}.  ***COMMENTS:  [SEE RECORD 
# 1132 - DRAFT FINAL REVISED FEASIBILITY 
STUDY]***

NONE

08-22-2007
07-06-2007

BRAC PMO WEST
FORMAN, K.
VARIOUS 
AGENCIES
 

CORRESPONDENC
E
NONE
3

N00217 /  001131
BRAC SER 
BPMOW.MLW/0664

ADMIN RECORD
INFO REPOSITORY
SENSITIVE

PARCEL D CHOICE IMAGING 
SOLUTIONS
SW-20090413-1/5
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UIC No.  / Rec. No.

Record Type
Contr./Guid. No.
Approx. # Pages

Prc. Date
Record Date
CTO No.
EPA Cat. #

Author Affil.
Author
Recipient Affil.
Recipient

Doc. Control No.

Subject/Comments Classification Sites

Location
SWDIV Box No(s)
CD No.

FRC Accession No.
FRC Warehouse

FRC Box No(s)

DRAFT FINAL REVISED FEASIBILITY STUDY 
(FS) {PORTION OF THE DOCUMENT IS 
SENSITIVE.  ***COMMENTS:  [SEE RECORD 
# 1131 - BRAC PMO WEST TRANSMITTAL 
LETTER, RECORD # 3456 AND 3457 - DRAFT 
FINAL FS, VOLUMES I-II OF II, AND RECORD 
# 1160 - DRAFT RADIOLOGICAL ADDENDUM, 
RECORD # 1262 - DRAFT FINAL 
RADIOLOGICAL ADDENDUM, AND RECORD 
# 1303 - FINAL RADIOLOGICAL 
ADDENDUM]***

CTO 0019

08-22-2007
07-06-2007

SULTECH
KNIGHT, J.
BRAC PMO WEST
 REPORT

N68711-03-D-5104
12049

N00217 /  001132
SULT-5104-0019-
0002

ADMIN RECORD
INFO REPOSITORY

BLDG 00274
BLDG 00304
BLDG 00313
BLDG 00313A
BLDG 00317
BLDG 00322
BLDG 00351
BLDG 00351A
BLDG 00364
BLDG 00365
BLDG 00366
BLDG 00383
BLDG 00408
BLDG 00411
BLDG 00436
BLDG 00813
BLDG 00819
DRYDOCK 4
PARCEL A
PARCEL B
PARCEL C
PARCEL D
PARCEL E
PARCEL E-2
PARCEL F
SITE 00008
SITE 00016
SITE 00017
SITE 00022
SITE 00032
SITE 00033
SITE 00034
SITE 00035
SITE 00036
SITE 00037

CHOICE IMAGING 
SOLUTIONS
SW-20090413-1/5 AND 
SW-20090413-2/5
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Record Type
Contr./Guid. No.
Approx. # Pages

Prc. Date
Record Date
CTO No.
EPA Cat. #

Author Affil.
Author
Recipient Affil.
Recipient

Doc. Control No.

Subject/Comments Classification Sites

Location
SWDIV Box No(s)
CD No.

FRC Accession No.
FRC Warehouse

FRC Box No(s)

SITE 00038
SITE 00039
SITE 00044
SITE 00045
SITE 00048
SITE 00050
SITE 00051
SITE 00053
SITE 00055
SITE 00065
SITE 00066
SITE 00067
SITE 00068
SITE 00069
SITE 00070
SITE 00071
SITE EE-12
SITE EE-14
SITE EE-15
SITE EE-16
SITE EE-17
V09
WELL 
IR09MW35A
WELL 
IR09MW63A
WELL 
IR09PO43A
WELL IR09PPY1
WELL 
IR33MW61A
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UIC No.  / Rec. No.

Record Type
Contr./Guid. No.
Approx. # Pages

Prc. Date
Record Date
CTO No.
EPA Cat. #

Author Affil.
Author
Recipient Affil.
Recipient

Doc. Control No.

Subject/Comments Classification Sites

Location
SWDIV Box No(s)
CD No.

FRC Accession No.
FRC Warehouse

FRC Box No(s)

26 JULY 2007 RESTORATION ADVISORY 
BOARD (RAB) MEETING MINUTES 
(INCLUDES LIST OF ATTENDEES, VARIOUS 
HANDOUTS, TRANSCRIPT, AND CD COPY)

CTO 0016

10-28-2008
07-26-2007

BARAJAS & 
ASSOCIATES, INC.
 
RAB MEMBERS
 

MINUTES
N68711-03-D-5106
30

N00217 /  001435
BAI.5106.0016.0003

ADMIN RECORD
INFO REPOSITORY

AREA 00017
AREA 00018
AREA 00019
AREA 00027
PARCEL A
PARCEL B
PARCEL D
PARCEL F

NAVFAC 
SOUTHWEST - BLDG. 
110
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UIC No.  / Rec. No.

Record Type
Contr./Guid. No.
Approx. # Pages

Prc. Date
Record Date
CTO No.
EPA Cat. #

Author Affil.
Author
Recipient Affil.
Recipient

Doc. Control No.

Subject/Comments Classification Sites

Location
SWDIV Box No(s)
CD No.

FRC Accession No.
FRC Warehouse

FRC Box No(s)

DRAFT REVISED REMEDIAL INVESTIGATION 
REPORT (CD COPY ENCLOSED).  
***COMMENTS:  [SEE RECORD # 1135 - 
BRAC TRANSMITTAL LETTER, AND 
RECORD # 3682 THROUGH 3685 - DRAFT 
REMEDIAL INVESTIGATION REPORT]***

CTO 0005

08-24-2007
07-27-2007

BARAJAS & 
ASSOCIATES, INC.
VEDAGIRI, S.
BRAC PMO WEST
 

REPORT
N68711-03-D-5106
28000

N00217 /  001137
BAI-5106-0005-0002

ADMIN RECORD
INFO REPOSITORY

BLDG 00130
BLDG 00241
BLDG 00371
BLDG 00400
BLDG 00404A
BLDG 00405
BLDG 00406
BLDG 00408
BLDG 00413
BLDG 00414
BLDG 00500
BLDG 00503
BLDG 00505
BLDG 00506
BLDG 00507
BLDG 00508
BLDG 00509
BLDG 00510
BLDG 00510A
BLDG 00511A
BLDG 00514
BLDG 00518
BLDG 00521
BLDG 00524
BLDG 00527
BLDG 00529
BLDG 00600
BLDG 00606
BLDG 00704
BLDG 00707
BLDG 00708
BLDG 00709
BLDG 00803
BLDG 00809
BLDG 00810

CHOICE IMAGING 
SOLUTIONS
SW-20090401-4/6 AND 
SW-20090401-5/6
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Contr./Guid. No.
Approx. # Pages

Prc. Date
Record Date
CTO No.
EPA Cat. #

Author Affil.
Author
Recipient Affil.
Recipient

Doc. Control No.

Subject/Comments Classification Sites

Location
SWDIV Box No(s)
CD No.

FRC Accession No.
FRC Warehouse

FRC Box No(s)

BLDG 00811
BLDG 00815
CAA-10
CAA-11
CAA-12
CAA-15
CAA-16
CAA-19
CAA-5
CAA-6
CAA-7
CAA-8
CAA-8A
CAA-9
CAA-9A
PARCEL A
PARCEL B
PARCEL C
PARCEL D
PARCEL E
PARCEL E-2
PARCEL F
SITE 00001
SITE 00002
SITE 00003
SITE 00004
SITE 00005
SITE 00006
SITE 00007
SITE 00008
SITE 00009
SITE 00010
SITE 00011
SITE 00012
SITE 00013
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Contr./Guid. No.
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Prc. Date
Record Date
CTO No.
EPA Cat. #

Author Affil.
Author
Recipient Affil.
Recipient

Doc. Control No.

Subject/Comments Classification Sites

Location
SWDIV Box No(s)
CD No.

FRC Accession No.
FRC Warehouse

FRC Box No(s)

SITE 00014
SITE 00015
SITE 00017
SITE 00018
SITE 00036
SITE 00038
SITE 00039
SITE 00040
SITE 00045
SITE 00050
SITE 00051
SITE 00054
SITE 00056
SITE 00072
SITE 00073
UST 0S-505
UST 0S-508
UST 0S-711
UST 0S-712
UST 0S-713
UST 0S-714
UST 0S-715
UST 0S-801
UST 0S-802
WELL 
IR02MW101A1
WELL 
IR02MW101A2
WELL 
IR02MW114A1
WELL 
IR02MW114A2
WELL 
IR02MW114A3
WELL 
IR02MW126A
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IR02MW141A
WELL 
IR02MW146A
WELL 
IR02MW149A
WELL 
IR02MW173A
WELL 
IR02MW175A
WELL 
IR02MW183A
WELL 
IR02MW18A
WELL 
IR02MW196A
WELL 
IR02MW206A1
WELL 
IR02MW206A2
WELL 
IR02MW210B
WELL 
IR02MW298A
WELL 
IR02MW300A
WELL 
IR02MW372A
WELL 
IR02MW373A
WELL 
IR02MW93A
WELL 
IR02MW97A
WELL 
IR02MW98A
WELL IR02MWB-
1
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3
WELL IR02MWB-
5
WELL 
IR03MW218A1
WELL 
IR03MW218A2
WELL 
IR03MW224A
WELL 
IR03MW225A
WELL 
IR03MW226A
WELL 
IR03MW228B
WELL 
IR03MW342A
WELL 
IR03MW371A
WELL 
IR03MW372A
WELL 
IR03MW373B
WELL IR03MWO-
1
WELL 
IR04MW37A
WELL 
IR04MW39A
WELL 
IR04MW40A
WELL 
IR05MW73A
WELL 
IR05MW76A
WELL 
IR05MW77A
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IR08MW37A
WELL 
IR08MW38A
WELL 
IR08MW42A
WELL 
IR11MW25A
WELL 
IR11MW26A
WELL 
IR11MW27A
WELL 
IR12MW13A
WELL 
IR12MW14A
WELL 
IR12MW15A
WELL 
IR12MW17A
WELL 
IR12MW18A
WELL 
IR12MW19A
WELL 
IR12MW20A
WELL 
IR12MW21A
WELL 
IR14MW09A
WELL 
IR14MW10A
WELL 
IR14MW12A
WELL 
IR14MW13A
WELL 
IR15MW06A
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WELL 
IR15MW08A
WELL 
IR15MW09F
WELL 
IR15MW10F
WELL 
IR36MW11A
WELL 
IR36MW120B
WELL 
IR36MW122A
WELL 
IR36MW1239B
WELL 
IR36MW123B
WELL 
IR36MW125A
WELL 
IR36MW127A
WELL 
IR36MW129B
WELL 
IR36MW12A
WELL 
IR36MW135A
WELL 
IR36MW17A
WELL 
IR38MW02A
WELL 
IR39MW21A
WELL 
IR39MW23A
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WELL 
IR56MW39A
WELL 
IR72MW32A
WELL 
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WELL 
PA36MW03A
WELL 
PA36MW04A
WELL 
PA36MW06A
WELL 
PA36MW07A
WELL 
PA50MW05A
WELL 
PA50MW09A
WELL 
PA50MW10A

QUARTERLY GROUNDWATER MONITORING 
REPORT (OCTOBER - DECEMBER 2006) 
REVISION 1 (INCLUDES REPLACEMENT 
PAGES CONVERTING THE QUARTERLY 
GROUNDWATER MONITORING REPORT 
(OCTOBER - DECEMBER 2006) DATED 
APRIL 2007 TO REVISION 1).  
***COMMENTS:  [SEE RECORD # 1191 - 
BRAC PMO WEST TRANSMITTAL LETTER] 
{REPLACEMENT PAGES ISSUED ON 01 
AUGUST 2007 INCLUDE: CD, COVER PAGE, 
SIGNATURE PAGE, TABLE OF CONTENTS 
(PAGES I - IV), SECTION 4.0, TABLES 4-2 
AND 4-7, FIGURE- 4-10, AND INSERTED 
APPENDIX J AND K}***

NONE

07-10-2007
08-01-2007

CE2-KLEINFELDER
KILDUFF, E.
NAVFAC - 
SOUTHWEST 
DIVISION
 

REPORT
N62473-06-C-2001
1200

N00217 /  001089
NONE

ADMIN RECORD
INFO REPOSITORY

PARCEL C
PARCEL D
PARCEL E

NAVFAC 
SOUTHWEST - BLDG. 
110
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TRANSMITTAL OF REPLACEMENT PAGES 
CONVERTING DRAFT DATED 22 JUNE 2007 
TO FINAL DESIGN PLAN STORM DRAIN AND 
SANITARY SEWER REMOVAL PARCEL D 
(CD COPY ENCLOSED) {PORTION OF 
MAILING LIST IS SENSITIVE} (W/OUT 
ENCLOSURE) [SEE AR #1423 - FINAL 
DESIGN PLAN].  ***COMMENTS:  
(REPLACEMENT PAGES WERE INSERTED 
IN THE DOCUMENT)***

NONE

08-15-2007
08-07-2007

BRAC PMO WEST
FORMAN, K.
VARIOUS 
AGENCIES
 

CORRESPONDENC
E
NONE
2

N00217 /  001116
BRAC SER 
BPMOW.REP/0752

ADMIN RECORD
INFO REPOSITORY
SENSITIVE

AREA 017
AREA 018
AREA 019
AREA 027
PARCEL D

NAVFAC 
SOUTHWEST - BLDG. 
110
 
 
 

FINAL WORK PLAN FOR THE PARCEL D 
GROUNDWATER TREATABILITY STUDY (CD 
COPY ENCLOSED) [SEE AR # 1138 - BRAC 
TRANSMITTAL LETTER BY K. FORMAN]

00001

09-04-2007
08-21-2007

ALLIANCE 
COMPLIANCE 
GROUP
D. PHOADES
BRAC PMO WEST
 

REPORT
N62473-06-D-2206
800

N00217 /  001139
ALNC-2206-0001-
0003

ADMIN RECORD
INFO REPOSITORY

009
071
PARCEL D

NAVFAC 
SOUTHWEST - BLDG. 
110
 
 
 

TRANSMITTAL OF FINAL WORK PLAN FOR 
THE PARCEL D GROUNDWATER 
TREATABILITY STUDY (PORTION OF THE 
MAILING LIST IS SENSITIVE) [SEE AR # 
1139 - FINAL WORK PLAN]

NONE

09-04-2007
08-22-2007

BRAC PMO WEST
FORMAN, K.
VARIOUS 
AGENCIES
 

CORRESPONDENC
E
NONE
2

N00217 /  001138
BRAC SER 
BPMOW.MLW/0073

ADMIN RECORD
INFO REPOSITORY
SENSITIVE

009
071
PARCEL D

NAVFAC 
SOUTHWEST - BLDG. 
110
 
 
 

27 SEPTEMBER 2007 RESTORATION 
ADVISORY BOARD (RAB) MEETING 
MINUTES (INCLUDES LIST OF ATTENDEES, 
VARIOUS HANDOUTS, TRANSCRIPT, AND 
CD COPY)

CTO 0016

10-28-2008
09-27-2007

BARAJAS & 
ASSOCIATES, INC.
 
RAB MEMBERS
 

MINUTES
N68711-03-D-5106
30

N00217 /  001439
BAI.5106.0016.0009

ADMIN RECORD
INFO REPOSITORY

PARCEL A
PARCEL D
PARCEL D-2
PARCEL E-2

NAVFAC 
SOUTHWEST - BLDG. 
110
 
 
 

TRANSMITTAL OF THE DRAFT 
RADIOLOGICAL ADDENDUM TO THE 
REVISED FEASIBILITY STUDY (FS) [W/OUT 
ENCLOSURE] {PORTION OF MAILING LIST IS 
SENSITIVE}.  ***COMMENTS:  (SEE RECORD 
# 1160 - DRAFT RADIOLOGICAL 
ADDENDUM)***

NONE

10-02-2007
09-28-2007

BRAC PMO WEST
FORMAN, K.
VARIOUS 
AGENCIES
 

CORRESPONDENC
E
NONE
2

N00217 /  001159
BRAC SER 
BPMOW.MW/0874

ADMIN RECORD
INFO REPOSITORY
SENSITIVE

PARCEL D CHOICE IMAGING 
SOLUTIONS
SW-20090413-2/5
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FRC Box No(s)

DRAFT RADIOLOGICAL ADDENDUM TO THE 
REVISED FEASIBILITY STUDY (FS) [CD 
COPY ENCLOSED].  ***COMMENTS:  {SEE 
RECORD # 1159 - BRAC PMO WEST 
TRANSMITTAL LETTER, AND RECORD # 
1132 - DRAFT FINAL REVISED FS]***

CTO 0003

10-02-2007
09-28-2007

TETRA TECH EC, 
INC.
STEPHAN, C.
BRAC PMO WEST
 

REPORT
N62473-06-D-2201
100

N00217 /  001160
ECSD-2201-0003-
0003

ADMIN RECORD
INFO REPOSITORY

BLDG 00114
BLDG 00274
BLDG 00351
BLDG 00351A
BLDG 00351B
BLDG 00364
BLDG 00365
BLDG 00366
BLDG 00401
BLDG 00408
BLDG 00411
BLDG 00813
BLDG 00815
BLDG 00819
PARCEL B
PARCEL C
PARCEL D
PARCEL E
PARCEL E-2
PARCEL F
SITE 00313
SITE 00313A
SITE 00317
SITE 00317A
SITE 00322
SITE 00364
SITE 00365
SITE 00383
SITE 00408

CHOICE IMAGING 
SOLUTIONS
SW-20090413-2/5
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TRANSMITTAL OF THE DRAFT SURVEY 
UNIT 38 PROJECT REPORT (W/OUT 
ENCLOSURE) [PORTION OF THE MAILING 
LIST IS SENSITIVE] {SEE AR # 1171 - DRAFT 
SURVEY UNIT 38 PROJECT REPORT}

NONE

10-29-2007
09-28-2007

BRAC PMO WEST
K. FORMAN
VARIOUS 
AGENCIES
 

CORRESPONDENC
E
NONE
3

N00217 /  001170
BRAC SER 
BPMOW.REP/0875

ADMIN RECORD
INFO REPOSITORY
SENSITIVE

AREA 12
PARCEL D

NAVFAC 
SOUTHWEST - BLDG. 
110
 
 
 

TRANSMITTAL OF THE DRAFT SURVEY 
UNIT 35 PROJECT REPORT (W/OUT 
ENCLOSURE) [PORTION OF THE MAILING 
LIST IS SENSITIVE] {SEE AR # 1179 - DRAFT 
SURVEY UNIT 35 PROJECT REPORT}

NONE

10-29-2007
09-28-2007

BRAC PMO WEST
FORMAN, K.
VARIOUS 
AGENCIES
 

CORRESPONDENC
E
NONE
3

N00217 /  001178
BRAC SER 
BPMOW.REP/0875

ADMIN RECORD
INFO REPOSITORY
SENSITIVE

AREA 12
PARCEL D

NAVFAC 
SOUTHWEST - BLDG. 
110
 
 
 

DRAFT SURVEY UNIT 35 PROJECT REPORT, 
SANITARY SEWER AND STORM DRAIN 
REMOVAL PROJECT (CD COPY IS 
ENCLOSED) [SEE AR # 1178 - BRAC 
TRANSMITTAL LETTER BY K. FORMAN

00006

10-29-2007
09-28-2007

TETRA TECH EM 
INC.
B. DOUGHERTY
VARIOUS 
AGENCIES
 

REPORT
N62473-06-D-2201
15

N00217 /  001179
ECSD-2201-0006-
0004

ADMIN RECORD
INFO REPOSITORY

AREA 12
PARCEL B
PARCEL D

NAVFAC 
SOUTHWEST - BLDG. 
110
 
 
 

TRANSMITTAL OF REPLACEMENT PAGES 
CONVERTING THE QUARTERLY 
GROUNDWATER MONITORING REPORT 
(OCTOBER - DECEMBER 2006) TO REVISION 
1 (PORTION OF MAILING LIST IS 
SENSITIVE).  ***COMMENTS:  [SEE RECORD 
# 1089 - QUARTERLY GROUNDWATER 
MONITORING REPORT (OCTOBER - 
DECEMBER 2006) REVISION 1]***

NONE

11-01-2007
10-18-2007

BRAC PMO WEST
FORMAN, K.
VARIOUS 
AGENCIES
 

CORRESPONDENC
E
NONE
2

N00217 /  001191
BRAC SER 
BPMOW.MLW/0038

ADMIN RECORD
INFO REPOSITORY

PARCEL C
PARCEL D
PARCEL E

NAVFAC 
SOUTHWEST - BLDG. 
110
 
 
 

25 OCTOBER 2007 RESTORATION 
ADVISORY BOARD (RAB) MEETING 
MINUTES (INCLUDES LIST OF ATTENDEES, 
VARIOUS HANDOUTS, TRANSCRIPT, AND 
CD COPY)

CTO 0016

10-28-2008
10-25-2007

BARAJAS & 
ASSOCIATES, INC.
 
RAB MEMBERS
 

MINUTES
N68711-03-D-5106
30

N00217 /  001440
BAI.5106.0016.0011

ADMIN RECORD
INFO REPOSITORY

BLDG 00813
PARCEL 00049
PARCEL A
PARCEL B
PARCEL D
PARCEL D-2
PARCEL E-2

NAVFAC 
SOUTHWEST - BLDG. 
110
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Author
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SWDIV Box No(s)
CD No.

FRC Accession No.
FRC Warehouse

FRC Box No(s)

TRANSMITTAL OF REPLACEMENT PAGES 
CONVERTING QUARTERLY 
GROUNDWATER MONITORING REPORT 
(JANUARY - MARCH 2007) AND ANNUAL 
REPORT PARCELS C, D, E, AND E-2 DATED 
1 JUNE 2007 TO REVISION 1 (PORTION OF 
THE MAILING LIST IS SENSITIVE).  
***COMMENTS:  [SEE RECORD # 1100 - 
QUARTERLY GROUNDWATER MONITORING 
REPORT (JANUARY - MARCH 2007) AND 
ANNUAL REPORT PARCELS C, D, E, AND E-
2, REVISION 1]***

NONE

11-29-2007
11-15-2007

BRAC PMO WEST
FORMAN, K.
VARIOUS 
AGENCIES
 

CORRESPONDENC
E
NONE
2

N00217 /  001231
BRAC SER 
BPMOW.MLW/0096

ADMIN RECORD
INFO REPOSITORY
SENSITIVE

PARCEL C
PARCEL D
PARCEL E
PARCEL E-2

NAVFAC 
SOUTHWEST - BLDG. 
110
 
 
 

TRANSMITTAL OF THE FINAL REVISED 
FEASIBILITY STUDY, VOLUMES I AND II OF II 
(W/OUT ENCLOSURE) {PORTION OF THE 
MAILING LIST IS SENSITIVE} [SEE AR # 
1258 - FINAL REVISED FEASIBILITY STUDY]

NONE

02-04-2008
11-30-2007

BRAC PMO WEST
FORMAN, K.
VARIOUS 
AGENCIES
 

CORRESPONDENC
E
NONE
2

N00217 /  001257
BRAC SER 
BPMOW.MLW/0129

ADMIN RECORD
INFO REPOSITORY
SENSITIVE

PARCEL D CHOICE IMAGING 
SOLUTIONS
SW-20090413-3/5
 
 

FINAL REVISED FEASIBILITY STUDY, 
VOLUMES I AND II OF II {INCLUDES 
ANALYTICAL DATA} (CD COPY ENCLOSED) 
[SEE AR # 1257 - BRAC PMO WEST 
TRANSMITTAL LETTER, AND # 1303 - 
RADIOLOGICAL ADDENDUM] {***SEE 
COMMENTS***}.  ***COMMENTS:  PER RPM, 
K. FORMAN,  ON 10 JANUARY 2008, THIS 
FINAL REVISED FS SUPERSEDES ANY 
PREDECESSOR ITERATIONS OF THE 
DRAFT FS, EVEN THE ORIGINAL SET BACK 
IN 1997.***

CTO 0019

02-04-2008
11-30-2007

SULTECH
KNIGHT, J.
BRAC PMO WEST
 REPORT

N68711-03-D-5104
25000

N00217 /  001258
SULT.5104.0019.000
3

ADMIN RECORD
INFO REPOSITORY

PARCEL D CHOICE IMAGING 
SOLUTIONS
SW-20090413-3/5, SW-
20090413-4/5 AND SW-
20090413-5/5
 
 

06 DECEMBER 2007 RESTORATION 
ADVISORY BOARD (RAB) MEETING 
MINUTES AND TRANSCRIPT (INCLUDES 
LIST OF ATTENDEES, ACTION ITEMS, AND 
CD COPY)

CTO 0016

12-24-2008
12-06-2007

BARAJAS & 
ASSOCIATES, INC.
 
RAB MEMBERS
 

MINUTES
N68711-03-D-5106
20

N00217 /  001486
BAI.5106.0016.0014

ADMIN RECORD
INFO REPOSITORY

PARCEL 00049
PARCEL B
PARCEL D

NAVFAC 
SOUTHWEST - BLDG. 
110
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FRC Warehouse

FRC Box No(s)

TRANSMITTAL OF THE RADIOLOGICAL 
ADDENDUM, DRAFT FINAL REVISED 
FEASIBILITY STUDY (FS) (W/OUT 
ENCLOSURE) {PORTION OF MAILING LIST IS 
SENSITIVE} [SEE AR # 1262 - RADIOLOGICAL 
ADDENDUM, DRAFT FINAL REVISED FS]

NONE

02-05-2008
01-18-2008

BRAC PMO WEST
FORMAN, K.
VARIOUS 
AGENCIES
 

CORRESPONDENC
E
NONE
3

N00217 /  001259
BRAC SER 
BPMOW.MLW/0210

ADMIN RECORD
INFO REPOSITORY
SENSITIVE

PARCEL D CHOICE IMAGING 
SOLUTIONS
SW-20090413-5/5
 
 

RADIOLOGICAL ADDENDUM TO THE DRAFT 
FINAL REVISED FEASIBILITY STUDY (FS) 
[CD COPY ENCLOSED] {INCLUDES 
ANALYTICAL DATA}.  ***COMMENTS:  (SEE 
RECORD # 1259 - BRAC PMO WEST 
TRANSMITTAL LETTER, AND RECORD # 
1132 - DRAFT FINAL REVISED FS]***

CTO 0006

02-05-2008
01-18-2008

TETRA TECH EC 
INC.
STEPHAN, C.
BRAC PMO WEST
 

REPORT
N62473-06-D-2201
2500

N00217 /  001262
ECSD-2201-0006-
0073

ADMIN RECORD
INFO REPOSITORY

PARCEL D CHOICE IMAGING 
SOLUTIONS
SW-20090413-5/5
 
 

FINAL TECHNICAL MEMORANDUM: 
NONREPRESENTATIVE GROUNDWATER 
SAMPLES AND INFLUENCES ON RESULTS 
OF HUMAN HEALTH, RISK ASSESSMENTS 
(CD COPY ENCLOSED).  ***COMMENTS:  
[SEE RECORD # 1263 - BRAC PMO WEST 
TRANSMITTAL LETTER]***

CTO 0005

02-07-2008
01-18-2008

BARAJAS & 
ASSOCIATES, INC.
ONO, Y.
BRAC PMO WEST
 

REPORT
N68711-03-D-5106
100

N00217 /  001264
BAI.5106.0005.0006

ADMIN RECORD
INFO REPOSITORY

PARCEL B
PARCEL C
PARCEL D
PARCEL E
PARCEL E-2

NAVFAC 
SOUTHWEST - BLDG. 
110
 
 
 

24 JANUARY 2008 RESTORATION ADVISORY 
BOARD (RAB) MEETING MINUTES AND 
TRANSCRIPT (INCLUDES LIST OF 
ATTENDEES, ACTION ITEMS, AND CD COPY)

CTO 0016

12-24-2008
01-24-2008

BARAJAS & 
ASSOCIATES, INC.
 
RAB MEMBERS
 

MINUTES
N68711-03-D-5106
20

N00217 /  001487
BAI.5106.0016.0015

ADMIN RECORD
INFO REPOSITORY

PARCEL B
PARCEL C
PARCEL D
PARCEL E
PARCEL E-2
PARCEL F

NAVFAC 
SOUTHWEST - BLDG. 
110
 
 
 

28 FEBRUARY 2008 RESTORATION 
ADVISORY BOARD (RAB) MEETING 
MINUTES AND TRANSCRIPT (INCLUDES 
LIST OF ATTENDEES, ACTION ITEMS, AND 
CD COPY)

CTO 0016

12-24-2008
02-28-2008

BARAJAS & 
ASSOCIATES, INC.
 
RAB MEMBERS
 

MINUTES
N68711-03-D-5106
20

N00217 /  001488
BAI.5106.0016.0017

ADMIN RECORD
INFO REPOSITORY

PARCEL A
PARCEL B
PARCEL C
PARCEL D
PARCEL E
PARCEL E-2

NAVFAC 
SOUTHWEST - BLDG. 
110
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Prc. Date
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CTO No.
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Author Affil.
Author
Recipient Affil.
Recipient

Doc. Control No.

Subject/Comments Classification Sites

Location
SWDIV Box No(s)
CD No.

FRC Accession No.
FRC Warehouse

FRC Box No(s)

TRANSMITTAL OF THE RADIOLOGICAL 
ADDENDUM, FINAL REVISED FEASIBILITY 
STUDY {PORTION OF THE MAILING LIST IS 
SENSITIVE} (W/OUT ENCLOSURE).  
***COMMENTS:  [SEE RECORD # 1303 - 
RADIOLOGICAL ADDENDUM, FINAL 
REVISED FEASIBILITY STUDY]***

NONE

04-17-2008
04-11-2008

BRAC PMO WEST
FORMAN, K.
VARIOUS 
AGENCIES
 

CORRESPONDENC
E
NONE
2

N00217 /  001302
BRAC SER 
BPMOW.DCJ/0384

ADMIN RECORD
INFO REPOSITORY
SENSITIVE

PARCEL D CHOICE IMAGING 
SOLUTIONS
SW-20090413-5/5
 
 

FINAL RADIOLOGICAL ADDENDUM TO THE 
REVISED FEASIBILITY STUDY (FS) [CD 
COPY ENCLOSED].  ***COMMENTS:  [SEE 
RECORD # 1302 - BRAC PMO WEST 
TRANSMITTAL LETTER, AND # 1132 - DRAFT 
FINAL REVISED FEASIBILITY STUDY] PER 
RPM, D. JENSEN, ON 17 APRIL 2008, THIS 
DOCUMENT IS AN ADDENDUM TO THE 
FINAL REVISED FEASIBILITY STUDY, DATED 
30 NOVEMBER 2008***

CTO 0006

04-17-2008
04-11-2008

TETRA TECH EC, 
INC.
DOUGHERTY, B.
BRAC PMO WEST
 

REPORT
N62473-06-D-2201
2500

N00217 /  001303
ECSD-2201-0006-
0078

ADMIN RECORD
INFO REPOSITORY

PARCEL D CHOICE IMAGING 
SOLUTIONS
SW-20090413-5/5
 
 

24 APRIL 2008 RESTORATION ADVISORY 
BOARD (RAB) MEETING MINUTES AND 
TRANSCRIPT (INCLUDES LIST OF 
ATTENDEES, ACTION ITEMS, AND CD COPY)

CTO 0016

12-24-2008
04-24-2008

BARAJAS & 
ASSOCIATES, INC.
 
RAB MEMBERS
 

MINUTES
N68711-03-D-5106
20

N00217 /  001490
BAI.5106.0016.0020

ADMIN RECORD
INFO REPOSITORY

PARCEL B
PARCEL C
PARCEL D
PARCEL E-2

NAVFAC 
SOUTHWEST - BLDG. 
110
 
 
 

TRANSMITTAL OF THE DRAFT PROPOSED 
PLAN {PORTION OF THE MAILING LIST IS 
SENSITIVE} (W/OUT ENCLOSURE) [SEE AR 
# 1320 - DRAFT PROPOSED PLAN]

NONE

05-21-2008
05-05-2008

BRAC PMO WEST
FORMAN, K.
VARIOUS 
AGENCIES
 

CORRESPONDENC
E
NONE
3

N00217 /  001319
BRAC SER 
BPMOW.SAK/0433

ADMIN RECORD
SENSITIVE

PARCEL D NAVFAC 
SOUTHWEST - BLDG. 
110
 
 
 

DRAFT PROPOSED PLAN (CD COPY 
ENCLOSED) [SEE AR # 1319 - BRAC PMO 
WEST TRANSMITTAL LETTER]CTO 0030

05-21-2008
05-05-2008

CHADUXTT
 
BRAC PMO WEST
 REPORT

N62473-07-D-3213
35

N00217 /  001320
CHAD.3213.0030.000
3

ADMIN RECORD PARCEL D NAVFAC 
SOUTHWEST - BLDG. 
110
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22 MAY 2008 RESTORATION ADVISORY 
BOARD (RAB) MEETING MINUTES AND 
TRANSCRIPT (INCLUDES LIST OF 
ATTENDEES, ACTION ITEMS, AND CD COPY)

CTO 0016

12-24-2008
05-22-2008

BARAJAS & 
ASSOCIATES, INC.
 
RAB MEMBERS
 

MINUTES
N68711-03-D-5106
20

N00217 /  001491
BAI.5106.0016.0022

ADMIN RECORD
INFO REPOSITORY

PARCEL 00049
PARCEL B
PARCEL D
SITE 00007

NAVFAC 
SOUTHWEST - BLDG. 
110
 
 
 

DRAFT SECOND FIVE-YEAR REVIEW OF 
REMEDIAL ACTIONS (CD COPY ENCLOSED) 
[PORTION OF MAILING LIST IS SENSITIVE].  
***COMMENTS:  {SEE RECORD # 1332 - 
BRAC PMO WEST TRANSMITTAL LETTER}***

CTO 0004

06-23-2008
06-18-2008

JONAS & 
ASSOCIATES
MALAEB, S.
BRAC PMO WEST
URIZAR, L.

REPORT
N68711-05-G-7417
250

N00217 /  001333
JNS-7417-0004-0172

POST DECISION 
FILE
SENSITIVE

BLDG 00123
PARCEL A
PARCEL B
PARCEL C
PARCEL D
PARCEL E
PARCEL E-2
PARCEL F
SITE 00007
SITE 00018

NAVFAC 
SOUTHWEST - BLDG. 
110
 
 
 

26 JUNE 2008 RESTORATION ADVISORY 
BOARD (RAB) MEETING MINUTES AND 
TRANSCRIPT (INCLUDES LIST OF 
ATTENDEES, ACTION ITEMS, AND CD COPY)

CTO 0016

12-24-2008
06-26-2008

BARAJAS & 
ASSOCIATES, INC.
 
RAB MEMBERS
 

MINUTES
N68711-03-D-5106
20

N00217 /  001492
BAI.5106.0016.0025

ADMIN RECORD
INFO REPOSITORY

PARCEL B
PARCEL C
PARCEL D
PARCEL D-2
PARCEL E
PARCEL E-2
PARCEL G

NAVFAC 
SOUTHWEST - BLDG. 
110
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FINAL SECOND FIVE-YEAR REVIEW OF 
REMEDIAL ACTIONS (CD COPY 
ENCLOSED).  ***COMMENTS:  [SEE RECORD 
# 1463 - BRAC PMO WEST TRANSMITTAL 
LETTER]***

CTO 0004

11-14-2008
11-11-2008

JONAS AND 
ASSOCIATES INC.
MALAEB, S.
BRAC PMO WEST
 

REPORT
N68711-05-G-7417
325

N00217 /  001467
JNS-7417-0004-0324

POST DECISION 
FILE

BLDG 00134
BLDG 00140
PARCEL A
PARCEL B
PARCEL C
PARCEL D
PARCEL E
PARCEL E-2
PARCEL F
SITE 00007
SITE 00010
SITE 00018
SITE 00026

NAVFAC 
SOUTHWEST - BLDG. 
110
 
 
 

FINAL EXECUTION PLAN, FISHER AND 
SPEAR AVENUES SANITARY SEWER AND 
STORM DRAIN REMOVAL (CD COPY 
ENCLOSED)

CTO 0002

12-03-2008
11-21-2008

TETRA TECH EC, 
INC.
WEINGARZ, R.
BRAC PMO WEST
 

REPORT
N62473-08-D-8823
18

N00217 /  001462
EMAC-8823-0002-
0002

SITE FILE (SF) PARCEL C
PARCEL G
PARCEL UC1
PARCEL UC2

NAVFAC 
SOUTHWEST - BLDG. 
110
 
 
 

DRAFT FINAL RECORD OF DECISION (ROD) 
[INCLUDES RESPONSE TO COMMENTS ON 
THE DRAFT AND CD COPY].  
***COMMENTS:  [SEE RECORD # 1494 - 
BRAC PMO WEST TRANSMITTAL LETTER]***

CTO 0030

01-12-2009
11-26-2008

CHADUXTT
 
BRAC PMO WEST
 REPORT

N62473-07-D-3213
998

N00217 /  001495
CHAD.3213.0030.000
8

ADMIN RECORD
INFO REPOSITORY

PARCEL D
PARCEL D-1
PARCEL D-2
PARCEL G
PARCEL UC-1
SITE 00005
SITE 00009
SITE 00033
SITE 00034
SITE 00037
SITE 00044
SITE 00066
SITE 00067
SITE 00071

NAVFAC 
SOUTHWEST - BLDG. 
110
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FINAL RECORD OF DECISION (ROD) [CD 
COPY ENCLOSED].  ***COMMENTS:  [SEE 
RECORD # 1529 - BRAC PMO WEST 
TRANSMITTAL LETTER]***

CTO 0030

03-18-2009
02-18-2009

CHADUXTT
 
BRAC PMO WEST
 REPORT

N62473-07-D-3213
998

N00217 /  001536
CHAD-3213-0030-
0009

ADMIN RECORD
INFO REPOSITORY

PARCEL D
PARCEL D-1
PARCEL D-2
PARCEL G
PARCEL UC-1
SITE 00009
SITE 00033
SITE 00034
SITE 00037
SITE 00044
SITE 00065
SITE 00066
SITE 00067
SITE 00071

NAVFAC 
SOUTHWEST - BLDG. 
1
 
 
 

TRANSMITTAL OF THE DRAFT RECORD OF 
DECISION (ROD) [W/OUT ENCLOSURE].  
***COMMENTS:  [SEE RECORD # 1524 - 
DRAFT ROD)***

NONE

03-09-2009
02-20-2009

BRAC PMO WEST
FORMAN, K.
VARIOUS 
AGENCIES
 

CORRESPONDENC
E
NONE
3

N00217 /  001522
BRAC SER 
BPMOW.HGK/0097

ADMIN RECORD
INFO REPOSITORY

PARCEL D-1
PARCEL UC-1

NAVFAC 
SOUTHWEST - BLDG. 
1
 
 
 

DRAFT RECORD OF DECISION (ROD) [CD 
COPY ENCLOSED].  ***COMMENTS:  [SEE 
RECORD # 1522 - BRAC PMO WEST 
TRANSMITTAL LETTER]***

CTO 0030

03-09-2009
02-20-2009

CHADUXTT
 
BRAC PMO WEST
 REPORT

N62473-07-D-3213
838

N00217 /  001524
CHAD-3213-0030-
0017

ADMIN RECORD
INFO REPOSITORY

BLDG 00274
BLDG 00313
BLDG 00313A
BLDG 00322
BLDG 00383
BLDG 00819
PARCEL D
PARCEL D-1
PARCEL UC-1
SITE 00009
SITE 00071

NAVFAC 
SOUTHWEST - BLDG. 
1
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Mr. Mark Rippcrda (SFD 8-3) 

DEPARTMENT OF THE NAVY 
BASE REALIGNMENT AND CLOSURE 

PROGRAM MANAGEMENT OFFICE WEST 
1455 FRAZEE RD, SUITE 900 
SAN DIEGO, CA 92108-4310 

U.S. Environmental Protection Agency 
Region IX 
75 Hawthorne Street 
San Francisco, CA 94105-390 l 

Mr. Ryan Miya 
Department of Toxic Substances Control 
700 Heinz Avenue, Bldg. F, Suite 200 
Berkeley, CA 94710-2721 

Mr. Ross Steenson 
California Regional Water Quality Control Board 
San Francisco Bay Region 
1515 Clay Street, Suite 1400 
Oakland, CA 94612 

Dear BCT: 

Ser BPMOW.hk/0669 

SEP 1 8 2009 

Enclosure (1) is the Final Record ofDeeision (ROD) for Parcels D-1 and UC-1, Hunters Point 
Shipyard (RPS), San Francisco, California, dated July 24, 2009. Please note that the last authorizing 
signature was obtained on September 11, 2009. Included in enclosure (1) is the final Response to 
Comments incorporating the latest changes requested by the regulators. 

Enclosure (2) is the Final ROD for Parcels D-1 and UC-1, Hunters Point Shipyard, San Francisco, 
California, July 24, 2009 on CD and addressed only to the Base Realignment and Closure Cleanup Team 
(BCT). The enclosed CD replaces the previous CD because it includes the minor revisions that were 
made in the last month and the completed signature page. In addition to the CD, replacement pages are 
enclosed for pages 1, 4, 47, and 48. These replacement pages need to be inserted in the hard copy Final 
RODs that you received back on July 24 by the BCT. 

Thank you for your efforts and teamwork in finalizing th.e third HPS ROD this year. Should you have 
any concerns regarding the enclosed document, please contact Ms. Hamide Kayaci at (619) 532-0930 or 

myself at (619) 532-0913. 

BRAC · ,nvironmental Coordinator 
by dire,ction of the Director 



Ser BPMOW.hk/06(>9 

SEP 1 8 ?00~ 
Enclosures: I. Final ROD for Parcels D-1 and UC- I. July 24. 2009. I lunters Point Shipyard. San 

Francisco, California. 
2. Final ROD for Parcels D-1 and UC- I on a CD-ROM and the revised replacement pages, 

.July 24. 2009, Hunkrs Point Shipyard, San Francisco, California. 
( 'opy to: 

Dr. Daniel Stralka (SFD-X) 
U.S. EPA. Region IX 
75 1 lawthorne Street 
San Francisco. CA 94105 

Ms. Karla Brasm:mlc 
Tech Law, Inc. 
90 New Montgomery Street, Suit!! 710 
San Francisco. CA 94105 

Mr. Robert Elliot 
Cal EPA DTSC Counsel 
I 00 I 'T' Street. 23 rd Floor 
Sacramento, CA 1)5812 

Mr. Anthony Landis 
Cal EPA DTSC 
~XOO Cal ( ·enter Drive 
Sacramento. CA 95826-3268 

Ms. Dorinda Shipman 
Tn:adwcll & Rollo 
555 Montgrnm:ry Street, Suite 1300 
San Francisco. CA 94111 

Mr. Steve I lall 
Tetra Tech EM Im.:. 
1230 Columbia Street. Suite I 000 
San Diego, CA 9210 I 

l 'opy to: (CD only) 

Ms. Amy Brownell 
Department or Public Health 
1390 Market Street. Suite 910 
San Francisco, CA l)4 l02 

2 

Ms. Elaine Warren 
Office of City Attorney 
City I lall, Room 234 
I Dr. Carlton B. Goodlett Place 
San Fram:isco. CA 94102 

Mr. Rolx:11 Carr ( ORC-3) 
U.S. EPA Oflice of Regional Counsel 
75 I lawthornc Street 
San Francisco, CA 94105 

Ms. Diane Si lva (3 Hankopics t I CD) 
937 ;\J. llarhor Drive 
Building I, 3r,i Floor 
San Diego. CA 92132 

Ms. Vandana Kholi 
Dcpai1ment of Public I kalth 
Environmental Management Branch 
1616 Capitol Ave .. MS 7405 
Sacramento, CA 95899-7377 

Mr. Michael A. Jacohvitz 
MACTEC Engineering & Consulting 
5341 Old Redwood 11 ighway, Suite 300 
Petaluma, CA 94954 

Ms. Laurk Lowman 
Radiological Affairs Support Orfkc 
Buil<ling 197 1 
NWS P.O. Drawer 260 
Yorktown, VA 23691-02()() 

Mr. Thor Kaslolsky 
City of Sf Redevelopment Agern.:y 
I South Van Ness Avenue 
San Frnm:isrn, CA 94103 



Henry Louie 
Department of Public I lealth 
1390 Market St., Suite 910 
San Francisco. ( 'A. 94102 

Mr. Michael Cohen 
O!fo.:e of Economic Development 
City llall, Suite 448 
I Dr. Carlton B (;oodlctt Place 
San Francisco, ( 'A 94102 

Dr. Michael Mc(iowan 
Arc Ecology 
4(,J4 3rd Street 
San Francisco, CA 94124 

Hanlrnpy Only: 

Ms. Janice Torhct ( Hankopy Only) 
I 00 Larkin Street, Gov. 
l11for111a1io11 Ctr., 51

1, Floor 
San Francisco. ( 'A. 94102 

Mr. Leon Muhammad 
RAB Member 
5048 Third Street 
San Francisco, CA 94124 

3 

Mr. Michael Sharpless 
Paul Hastings 

Ser BPMOW.hk/0MlJ 

SEP 1 8 2009 

55 211
J Street, 24111 floor 

San Francisco. CA 94104 

Mr. .Jeff Austin 
Lennar BHVP 
49 Stevenson Street, Suite 600 
San Francisco. CA 94105 

Mr. Stan di: Souza 
Department of Public Health 
1680 Mission Street, First floor 
San Francisco, CA 94103-2414 

Anna E. Wadcn Library (I lardcopy Only) 
City of SF - Public Library 
5075 Third Street 
San Francisco, CA. 94124 
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RESPONSES TO COMMENTS ON THE DRAFT FINAL RECORD OF DECISION FOR PARCELS D-1 AND UC-1 
HUNTERS POINT SHIPYARD, SAN FRANCISCO, CALIFORNIA  

The table below contains the responses to comments received from the regulatory agencies on the “Draft Final Record of Decision (ROD) for 
Parcels D-1 and UC-1, Hunters Point Shipyard, San Francisco, California,” dated May 20, 2009.  The comments addressed below were received from 
the California Department of Toxic Substances Control (DTSC), the California Department of Public Health (CDPH), the U.S. Environmental 
Protection Agency (EPA), the California Regional Water Quality Control Board (Water Board), and the San Francisco City and County Department of 
Public Health during the period from June 2, 2009, through June 24, 2009.  Throughout this table, italicized text represents additions to the document 
and strikeout text indicates deletions.  Also throughout this table, references to page, section, table, and figure numbers pertain to the new document 
unless indicated otherwise. 

No. Page Comment Response 

Responses to Comments from Department of Toxic Substances Control (Ryan Miya) 

1. 32 Navy response to DTSC Comment 5(a), Section 2.7, Remedial Action 
Objectives (RAOs).  Table 4 must be revised to include residential 
(unrestricted) soil and groundwater remediation goals because 
residential use RAO exceedances provide the justification for requiring 
implementation of the selected soil and groundwater remedial 
alternatives (durable covers and institutional controls). 

Table 4 presents remedial goals based on planned reuse.  This approach of 
focusing on just the planned reuse for a given area was also used in the final 
Parcel G ROD (Navy 2009).  Only one redevelopment block (30A) was identified 
for mixed reuse (the residential exposure scenario).  Even though no chemicals of 
concern were identified in the total risk evaluation that included ubiquitous 
naturally occurring metals for the portion of block 30A that is located within 
Parcel UC-1, a remediation goal for manganese will be added to Table 4 with a 
footnote explaining that this metal is actually a chemical of concern in the portion 
of Block 30A that is within Parcel G not Parcel UC-1.  Similar revisions will be 
made to Tables 2 and 3.     

2. 1 Second paragraph – the acronym “EPA” should be deleted where it 
refers to California.  The “EPA” acronym was already established to 
mean “U.S. Environmental Protection Agency.”  Just say California 
Department of Toxic Substances Control (DTSC). 

The text was revised as follows in the second paragraph on page 1: “The California 
EPA’s Department of Toxic Substances Control (DTSC)….” 
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No. Page Comment Response 

Responses to Comments from Department of Toxic Substances Control (Ryan Miya) (Continued) 

3.  Please be aware that the seawalls must be maintained as part of the 
proposed durable cover remedy.  Seawall maintenance will be required 
to ensure that erosion will not result in contaminant exposure(s) to San 
Francisco Bay from impacted soil beneath the seawall cover.  

As previously discussed when the Parcel B technical memorandum in support of a 
ROD amendment (TMSRA) was finalized, seawalls are not a part of the remedy but 
rather are part of the Hunters Point Shipyard (HPS) infrastructure and meet the San 
Francisco Bay Water Control Board’s requirements for best management practices 
to minimize shoreline erosion and release of sediment into San Francisco Bay.  In 
addition, requiring long-term maintenance of the seawall to protect ecological 
receptors from exposure to metals is inconsistent with the fact that other San 
Francisco bayside locations have a similar contact between fill and surface water.  
Seawalls (or other structures) intended to protect ecological receptors have not been 
built at any of these other locations.  Furthermore, neither the intended function nor 
the structure of the seawalls is consistent with this goal.  The text was not modified 
as a result of this comment. 

Responses to Comments from California Department of Public Health (Vandana Kohli) 

1. 23 Please note that the unrestricted release of land is the most conservative 
land use scenario as this allows land to be used for any purpose without 
restrictions.  The residential scenario assumes that persons living on the 
site can use the land for any purpose without land-use restrictions.  To 
evaluate this scenario, the impact of residential concentrations of 
radionuclides in the soils must be considered along with the other 
residential occupancy exposure without any land use restrictions. 

It appears from the ROD that the Navy’s intention is for release of the 
redevelopment blocks DMI-1 and 42 without any land use restrictions.  
Therefore, please provide in Table 2, the radiological risks associated 
with residential exposure scenario for these two blocks. 

The radiological risks provided in Table 2 are based on the residential exposure 
scenario regardless of the reuse stated for a given redevelopment block.  Footnote b 
in Table 2 will be expanded as follows: “Radiological risk from ongoing sanitary 
sewer and storm drain removals across Parcels G, D-2, UC-1, and D-1 was 
assessed at 5x10-6 for the residential exposure scenario even if no radiologically 
impacted areas or buildings were located within a specific block.  Radiological risk 
for all redevelopment blocks was based on the residential exposure scenario 
regardless of the potential reuse for a given redevelopment block.”  The Navy is 
cleaning up the radiological contamination in redevelopment blocks DMI-1 and 42 
in order to achieve a "free release" based upon unrestricted use (see Remediation 
Goals for Radionuclides in Table 5). 

2. 23 The Navy has revised footnote b in Table 2 as follows:  “Radiological 
risk associated with ongoing sanitary sewer and storm drain removals 
across all of Parcels G, D-2, UC-1, and D-1 was assessed at 5x10-6…”  
Please identify here the exposure scenario that was used in assessing 
the risk. 

Footnote b in Table 2 was revised as follows:  “Radiological risk from ongoing 
sanitary sewer and storm drain removals across Parcels G, D-2, UC-1, and D-1 was 
assessed at 5x10-6 for the residential exposure scenario even if no radiologically 
impacted areas or buildings were located within a specific block. Radiological risk 
for all redevelopment blocks was based on the residential exposure scenario 
regardless of the potential reuse for a given redevelopment block.”   
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No. Page Comment Response 

Responses to Comments from the U.S. Environmental Protection Agency (Mark Ripperda) 

1. 23 and 
45 

Response to EPA General Comment 1 and Specific Comment 8 – 
These comments pertained to the lack of residential risk evaluation in 
Table 2 or elsewhere in the ROD.  We agree that the Navy must only 
remediate based on intended re-use.  However, a parcel wide cover and 
restrictions against residential use (see LUCs at end of Section 2.9.2) 
are remedies that must be justified by showing that the parcel is not 
suitable for unrestricted residential use.  In addition, the RAOs in 
Section 2.7 must include preventing residential exposure to 
contaminants in soil. 

The ROD focuses the discussion of risk and remediation on the planned reuse of the 
property; therefore, residential risks were not presented in Table 2 for redevelopment 
blocks DMI-1 and 42.  However, the following footnote has been added to Table 2: 
“The residential cancer risk for soil is 7 x 10-4 and 5 x 10-6 for redevelopment blocks 
DMI-1 and 42, respectively.  The residential noncancer HI for soil is 20 for both 
blocks.  The residential cancer risk for the IR-71groundwater plume exposure area is 
8 x 10-5 and less than 1 for the noncancer HI.”   In addition, the following statement 
has been added to the paragraph immediately before Table 2 in Section 2.5.1 to make 
it clear that risks under residential or unrestricted use were calculated in the feasibility 
study (FS) (SulTech 2007) for all redevelopment blocks, regardless of the planned 
reuse:  “The pre-remediation residential cancer risk for soil is 7 x 10-4 and 5 x 10-6 for 
redevelopment blocks DMI-1 and 42, respectively.  The pre-remediation residential 
noncancer hazard for soil is 20 for both blocks.  The pre-remediation residential 
cancer risk for the IR-71groundwater plume exposure area is 8 x 10-5 and less than 1 
for the noncancer hazard.  Complete details of the HHRA, including the pre-
remediation risks associated with unrestricted use in all of Parcels D-1 and UC-1, are 
presented in the Final Revised FS for Parcel D.”   

In Section 2.9.2, second paragraph, the following sentence was added after the second 
sentence:  "The ubiquitous naturally occurring metals prevent the parcel from being 
suitable for unrestricted residential reuse as shown in the Final Revised Feasibility 
Study for Parcel D".  In addition, the following sentence was added before the last 
sentence of this same paragraph:  “With the construction and maintenance of durable 
covers and implementation of specified ICs, the remedy will be protective with respect 
to cumulative risks (residential scenario) identified in Section 2.5.1 and Table 2.” 

Responses to Comments from the U.S. Environmental Protection Agency (Robert Carr) 

1. 2 Section 1.1 – In the fifth line, the phrase “and several metals (CrVI and 
Ni) from groundwater in the A-aquifer” needs to be clarified.  The 
word “from” seems to be misplaced.  What should the phrase be? 

The text was revised as follows in Section 1.1: “The remedial action for Parcels D-
1 and UC-1 addresses metals (especially arsenic and manganese) and polycyclic 
aromatic hydrocarbons (PAH) in soil, volatile organic compound (VOC) vapors 
and several metals (chromium VI and nickel) from in groundwater (A-aquifer), and 
radionuclides in structures (such as buildings) and in soil.” 
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No. Page Comment Response 

Responses to Comments from the U.S. Environmental Protection Agency (Robert Carr) (Continued) 

2. 47 Add “and EPA as a third party beneficiary” following DTSC. The text was revised as suggested in this comment.  The text now states the 
following: “The Covenant(s) to Restrict Use of Property will incorporate the land 
use restrictions into environmental restrictive covenants that run with the land and 
that are enforceable by DTSC and EPA as a third party beneficiary against future 
transferees and users.”  

3. Att. A The major issue is that much of the ARARs table was borrowed from 
the FS without being modified to support a remedy selection.  It even 
contains one reference to “in the FS” as well as a host of references to 
“the Navy is evaluating…”  We need to get on the phone with the 
Navy to sort these out.   

Comment noted.  The Navy reviewed the applicable or relevant and appropriate 
requirements (ARAR) issues raised in this comment and resolved these issues with 
EPA.  The ARAR table was revised and any inconsistencies or outdated information 
was removed from the text of Appendix A. 

Responses to Comments from the California Regional Water Quality Control Board (Erich Simon) 

1. 9 and 
20 

I have no further comments on the responses to Water Board 
comments on the Draft Record of Decision for Parcels D-1 and 
UC-1.  That said, I do want to note for the record our position 
regarding the Navy’s response to DTSC’s comment #3(a).  The 
statement that “the B-aquifer was considered to have a low potential 
as a future source of drinking water” has no regulatory basis.  The 
B-aquifer groundwater underlying Parcels D-1 and UC-1 is 
hydrogeologically separate from the B-aquifer in Parcel B and 
should be evaluated independently from it.  Furthermore, while the 
Water Board has concurred with the Parcel B ROD, we did not 
provide any regulatory concurrence that the B-aquifer underlying 
the parcel is not suitable as a potential source of drinking water. 

At Parcel D-1, groundwater data indicate the water quality in the B-aquifer meets 
the criteria to be a potential source of drinking water.  The text in Section 2.2 has 
been revised to state that use of B-aquifer groundwater is controlled by the City and 
County of San Francisco and that the San Francisco Public Utility Commission 
(SFPUC) prohibits use of groundwater in this area of the city. Institutional controls 
will be implemented to prohibit the use of groundwater at Parcel D-1. The B-aquifer 
does not occur in Parcel UC-1; the text in Section 2.2 has been revised accordingly.  
In addition, the last sentence in Section 2.4 was revised as follows: “The 
groundwater in the B-aquifer was evaluated as a potential drinking water source 
though it has low potential for use as drinking water.” 
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Responses to Comments from the San Francisco City and County Department of Public Health (Amy Brownell)  

GENERAL COMMENT 

1.  We would like to point out for the record, that once the engineering 
controls and the institutional controls are properly installed and 
maintained the current design of the proposed remedies will cut off 
pathways for: a) contact with soil contaminants, and b) inhalation of 
indoor VOC vapors and this means that the entire property will be 
health protective for all types of uses. 

Comment noted. 

SPECIFIC COMMENTS 

1. 22 Section 2.5.1 Human Health Risk Assessment.  This section should 
state that indoor inhalation via vapor intrusion from soil was not 
evaluated as an exposure pathway in the risk assessment.  However, 
any risks (that may or may not exist) from this pathway will be 
addressed by future sampling that will be conducted to determine if soil 
gas concentrations pose unacceptable risks via indoor inhalation of 
vapors as described in the Soil Remedial Action Objectives (RAOs) 
discussion in Section 2.7. 

The text states that indoor inhalation via vapor intrusion was evaluated as an 
exposure pathway in the risk assessment using groundwater data.  The text also 
states that the remediation goals for the vapor intrusion pathway are currently based 
on this risk evaluation using groundwater data.  Finally, Section 2.7 makes it clear 
that remediation goals for VOCs in the vapor intrusion pathway may be subject to 
change based on future soil gas surveys.  Therefore, the text in Section 2.5.1 was 
not revised as a result of this comment.   

2. 45 Section 2.9.2. Description of Selected Remedy.  Please remove the 
second sentence of the first paragraph “Future landowners will need 
approval from the regulatory agencies to modify the covers” and 
replace with the following “Modification of the covers will be 
governed by the Risk Management Plan discussed below and its terms 
will be enforced by the Regulatory Agencies.”  Please consider 
inserting the following sentence prior to the previous sentence, “The 
RD will include plans for inspection and maintenance to ensure the 
covers remain intact.”  

The text was revised as suggested in this comment.  The text now states the 
following in the last sentence of paragraph two in Section 2.9.2: “ Future 
landowners will need approval from the regulatory agencies to modify covers 
Modification of the covers will be governed by the LUC RD report and Risk 
Management Plan discussed below and its terms will be enforced by the regulatory 
agencies.” 
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